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The Judge. From Pontiac. Looking every inch like older 
brother Billy. 

A new name. With a special brand of justice to discour- 
age the so-called performance-minded competition. 

Like a standard, 366-horse, 400-cubic-inch V-8 with 
Ram Air and a 4-barrel. Or maybe the 370-horse, 400- 
cubic-inch Ram Air IV V-8, if you so order. Either way 
those hood scoops function. 

Like a fully synchronized, floor-mounted 3-speed cog- 
box. A close-ratio 4-speed with Hurst shifter (yea!) and 
a 3-speed Turbo Hydra-matic (boo!) are also in the 
hopper, if you'd care to order same. 

Like a 60" spoiler, blackened grille, exposed head- 
lamps, Polyglas belted tires (big and black), steel mag- 
type wheels, screaming red-orange finish with a white 
paint slash and Judge |.D. inside and out. 

Like an Endura schnoz that regards chips, dings and 
scrapes as acts of treason. 

Like Morrokide-covered buckets. And a no-nonsense 
instrument panel that fills you in. And keeps you that way. 

Order a hood-mounted tach, a rally gauge cluster and 
power front disc brakes. ae 

Our case rests. It's justice, man. Justice. 

The Judge will hold court at your local authorized Pontiac 


dealer's beginning in January. Pontiac Moter Division ! 
MARK OF EXCELLENCE 


The Judge: a special GTO by Pontiac 


4 individual color pictures of our '69 Break Away Squad, specs, book jackets and 
decals are yours for 30g (50¢ outside U.S.A.) Write to: '69 Wide-Tracks, P.O. 
Box 8881, 196 Wide-Track Blvd., Pontiac, Michigan 48056. 


Baby, 
it’s cold outside. 


That's why McCulloch created the world’s lightest chain saw, the 

Power Mac 6. It's powerful enough for you to cut a whole winter’s worth 
of firewood in 1 hour. Even though it's light enough for baby to hold 
with her little finger. Of course the Power Mac 6 can do a lot of things 
besides cut firewood. It can trim a tall tree. Build a small building. 

Zip through an 8 inch log in 6 seconds. And handle all those manly 
jobs you'd love to do, if you only had a chain saw that weighed merely 
6-1/2* lbs. But right now, baby's cold. To warm her up, see your 


McCulloch Dealer. He's in the Yellow Pages. 
MeCulloch 


"weight less bar and chain 6101 W. Century Blvd., Los Angeles, Calif. 90045 
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Hellfire Made to Order Pace 4s 


To see how oil-well fires are battled, PS goes behind the scenes of John Wayne's 
new epic, “The Hellfighters’’—the most dangerous movie Hollywood ever made. 


How You Can Be an Expert Winter Driver Pace 52 


Worried about ice and snow? Here's how to drive safely when the freeze is on. 


Can We Ever Really Ban the Bomb? BY FLETCHER KNEBEL  paceoo 


The author of “Vanished” presents a plan to end the threat of an atomic Doomsday. 


Smokey Yunick Matches Wits with a Car-Clinic Computer pace 74 


Here's the battle of the century: The Champ, America's No. 1 auto mechanic, 
takes on the Black Box, a transistorized, but game, challenger. Place your bets. 


Beams Make Ceiling News pace 126 i 
Like the look of beams? You can have them—in wood, hardboard, and even plastic. 
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COMING NEXT MONTH 


PS begins the New Year with a lively line-up of 
news and knowledge for men on the move— 
e The Norbye/Dunne Report: Our driving duo 
starts a brand-new series of tell-it-like-it-is 
test reports on the '69 cars. This month it's 
Mustang, Camaro, Cougar, and Firebird. 
CATV—More and Better Pictures (what Com- 
munity-Antenna TV will mean to you). 

Tricks for Cold-Weather Starting. 

How to Pick the Best Hi-Fi Stereo Compact. 
Automatic Power Mower Guides Itself. 
Road-Testing the Yamaha 125. 

Air House for Winter Projects. 

The Smothers Brothers Auto-Racing Team. 
Get the jump on spring! Three great projects 
you can start work on (indoors) right now— 
a summer house, screened porch, and patio. 
PLUS a 16-page PS Extra: The Know-How You 
Need to Repair Your Small Appliances. Forget 
that elusive repairman! Here's your chance to 
save dough (and be a hero to your wife) by 
learning how to fix stalled fans and toasters, 
coffeepots, flatirons, mixers, and more. 


| She'll never guess 

| vou want a new 
leflon-S handsaw. 
by Nicholson. 


S0 tell her. 


She couldn't possibly know you've 
been struggling with a rusty, sticking 
handsaw that leaves your arm paralvzed 
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after a woodcutting job. 

Tell her that a new Nicholson model 
with Du Pont’s no-stick, no-rust Teflon-S 
on the blade will cut so fast and easy 
youll have more time for her. 

Then offer to drive her to the nearest 
hardware dealer. 


*Du Pont Trademark. 
There’s never a dull moment with 


Nicholson 
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Want versatility 
in a power saw?| 


Try the 
WELLSAW, 
400 


Whatever the extent of your tool assort- 
ment, it should include the WELLSAW 400 
with 8” or 16” capacity. It handles tough 
jobs like those illustrated, as well as the 
routine jobs. It's packed with power, pre- 
cision built to industrial standards and 
safer to use than any other power hand 
saw. Your equipment, hardware or tool 
dealer has a WELLSAW 400 or can get 
one for you. See him today. 


ee SS i sr a S a €À Cut rafters Trim joists 


Send coupon for “Sawing Magic of Wellsaw 
400". 16 pages telling the story of WELLSAW 
400 versatility. paw 
WELLS MANUFACTURING CORP. 

500 Service Road, Three Rivers, Michigan 


Name 
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This 
valuable 
draftsman's 
equipment 


is given 


to you... E 


door to success in 


any industry 


è The draftsman is the link between engi- 
neering and production. No project, big 
or small, gets "off the ground” before it 
comes from the draftsman's board. 

e Look at the columns and columns of 
"Help Wanted—Draftsman"' ads that ap- 
pear in a single issue of a city newspaper. 
They are evidence of the heavy demand 
that exists for draftsmen in every techni- 
cal field today. 

- € No previous drawing skills are required 
to become a draftsman. The draftsman's 
tools can be quickly mastered by anyone. 

e During more than sixty years, LaSalle 
has enrolled over 1,500,000 students for 
success training in business and indus- 
try. A LaSalle diploma is respected by 
employers. 

e You owe it to yourself to find out now 
what LaSalle Drafting training can do for 
you. Mail the coupon today. 


when you train with LaSalle 


for a big-pay job as a technical 


DRAFTSMAN 


Learn at home in spare time. No previous skills required! 


ponm you need to get 
started in the lucrative drafting 
profession — instruction and full 
equipment—is supplied to you by 
LaSalle. All you are expected to 
supply is an interest in technical 
subjects and the ambition to quali- 
fy for a bigger future. 

Draftsmen are in heavy demand 
in America’s booming industries. 
They are needed in aeronautics, in 
architectural work, in electrical, 
mechanical, and structural fields. 


Not a single new production im- 
provement, not a single building or 
mechanical project, gets under way 
without the skilled help of the mod- 
ern draftsman. 

Why don’t you get started in this 
busy field and prepare to earn big 
pay? LaSalle trains you by mail; 
expert instructors start you at the 
beginning and give your work per- 
sonal attention until your course is 
completed. The cost of instruction 
is remarkably low. 


( , Dooklet gives facts on opportunities in drafting and describes LaSalle 
VILE training. Mail coupon to LaSalle, 417 S. Dearborn, Chicago, Ill. 60605. 


LASALLE EXTENSION UNIVERSITY - 
A Correspondence Institution i 
417 S. Dearborn, Dept. 84-083, Chicago, Illinois 60605 
i ts Please send Free booklet, “Opportunities in Draft- i 
| ing, and full information on training at home. 
i ing,” and full inf i ini h : 
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The 1969 car roundup 


Congratulations on “The Best Car for 
Your Purse and Purpose" [Oct.]. Your arti- 
cle on the 1969 cars is really superb. 

HERBERT ZAHIGIAN, Las Vegas, Nev. 


. Norbye and Dunne recommend auto- 
matic transmissions on the basis of resale 
value. How do they figure that? I have 
never seen a Blue-Book price with an “add 
for automatic" or “deduct for manual" nota- 
tion. They also recommend automatic speed 
control on some models. Smokey said in 
the August PS that *I don't feel they should 
even be allowed on a car." I agree. Could 
it be you are pushing what the auto makers 
are trying to sell? 

SAMUEL L. OATEN, Columbia, S.C. 


... You say the two-seater Corvette is 
"unique in the industry." What happened 
to American Motors’ AMX? I was under 
the impression that it was also a two-seater. 

ROBERT LINCOLN, Madrid, Iowa. 


The Corvette is unique because it is the 
only U.S. car in regular production that 
offers, in combination, individual rear sus- 
pension, four-wheel disk brakes, and a fiber- 
glass body. 


.. Your auto-specification charts were 
very nice except where you said the Cadillac 
has a 3.94 axle ratio. It should read 2.94. 
FRED S. MAYORSTADT, Mountain Home, Ark. 


Right you are. 


In “Ford and Mercury Upgrade All 
Full-Size Cars for '69" [Sept.], you show a 


Mustang Cobra-Jet 428, which started an 
argument over what the car is doing. I say 
it's a wheelie and my brother says it just 
went over a hump. Who is right? 

JOHN BEHRENDT, Marinette, Wis. 


Your brother. 
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Plans for an added room 
We're planning to add a room to our 
home in the near future. Could you refer 
me to a source of such plans? 
HARDIN EVERSMEYER, Harrisburg, Pa. 


See “Two Basic Rooms You Can Add 
to Any House" in PS, April, 1967. You can 
also get a complete blueprint, with a bill of 
materials. Send $5, check or money order. 
to Two Basic Rooms, Popular Science, 355 
Lexington Ave. NYC 10017. Print your 
name and address clearly. 


The ups and downs of flying 


I would like to commend Robert Gannon 
for "How I Learned to Fly in 10 Uneasv 


wem [Oct.]. Finally someone gap 
out the point that flying is anything but 
an easy skill to master. 

NORMAN FREED, Brooklyn, N.Y. 


. Tve had airplane fever for the last few 
years and wish there were more articles in 
PS on the subject. 

ARLAN L. WOLF, South English, Iowa. 


Wants more snowmobiles 
I enjoyed your 1969 snowmobile roundup 
[^Quieter, More-Powerful Snowmobiles Zero 
In on Winter Fun” Oct.] and I realize that 
you could not show all the vehicles on the 
market. But I cannot agree with your en- 
dorsement of only a few machines when 
there are over 50 makes available, many of 
them around longer than some makes you 
featured. I believe you are doing an injus- 
tice to manufacturers and dealers who sell 

these other snowmobiles. 
R. VAUTER, Forest City, Pa. 


PS endorsed no machines in the story, 
which said plainly that only “some of the 
most popular are pictured on these pages.” 
We do not imply that the only machines 
available are the ones we showed. 


Second-guessing Smokey 

In Smokey's August column, he told O. W. 
Groy of Hershey, Pa., how to cure steering 
trouble on his '67 Buick Le Sabre. I have 
a '65 Buick Le Sabre that has given me the 
identical trouble. However, I reduced mine 
considerably by putting on oversize tires 


Continued 
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Why wait until 
next year, 
Jack Kopp? 


By now, haven’t you had your fill 
of the sweet tobaccos (those made 
with sugar...spices...fruit flavors... 
honey)? Well, now try Revelation. 
Here’s a mix of five superior tobacco 
breeds. The taste is rich, all tobacco. 
Natural. Manly. And that goes 
double for the aroma. When you're 
ready for it. Revelation is one 
tobacco you'll stay with. We figure 
on having you as a | 

customer for a good — 
long time. So why 
not jump the gun 
and start now? 


for the experienced 
pipe smoker. 
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PS Readers Talk Back 
[Continued] 


and had the Buick people align the front 
wheels. The sway is not entirely cured but 


| has been greatly reduced. 


EUGENE E. JOHNSTON, Portland, Ore. 


Strikes a blow for Mr. Average Guy 


I read your article “New 
Mercedes V-8: Hottest 
Luxury Car in the World” 
[Sept.] with much inter- 
est. I am sure it would be 
a fine car for Mr. Above 
Average. I wish I could 
qualifv. How about a sto- 
ry on the 220 and the 220D 
for us average fellows? 

MERL H. PUTNAM 
Canning, S. Dakota. 


Setting the record straight 


Thanks for your story on “Basement with 
Movable Walls” [Sept.]. The address you 


| supplied for further information on the in- 


trusion alarm system is correct —L.E. Carson 
Co.. 173 W. Madison St., Chicago 60602 is 
the national mail-order outlet. But you neg- 


| lected to mention that the alarms and an- 


nunciators are manufactured by Euphonics 


| Corp. of Puerto Rico. 


LARRY EUGENE, Chicago. 


| The right tubing for ski kites 


I have received my blueprint for building 
Ken ‘Tibado’s exciting ski kite [Aug.]. 
There's something missing, however, from 
the specs for the seamless tubing. How 
thick should the walls be? 

HOWARD GANS, Erie, Pa. 


The Alcoa aluminum tubing for the kite 
frame should be “hand-drawn round" of the 
alloy specified (6061-T6). We learned, too 
late, that this tubing is made in a variety of 
wall thicknesses. The proper thickness—in 
both the 1- and 1!A4-inch diameters—is .083. 


Longs for the good old days 
Ive been reading PS for 20 years, but 
have never seen anything in your magazine 
about building or getting parts for restor- . 
ing old covered wagons, stage coaches, etc. ^ 
All you read about today is spaceships, 
airplanes, and fast cars. Many like me get 
more pleasure out of rebuilding old wagons, 
which are fast disappearing. 
HOWARD S. MYERS, Clarks Summit, Pa. 


Want to get something off your chest? [ 
Write ‘‘Readers Talk Back," POPULAR SCIENCE, 
355 Lexington Ave., New York, N.Y. 10017. 


"If you're like me, you want to 
give the kids you love something 
that counts. . . that lasts. You're 
probably tired of spending good 
money on tings that end up 
worn out, bro..»n or forgotten in 
a month or so. 

"Thats why I’m giving sub- 
scriptions to HIGHLIGHTS FOR CHIL- 
DREN. | don't think | could have 
found a better gift; one that'll 
help them in school now, and 
even give them a boost toward 
college." 


HIGHLIGHTS FOR CHILDREN 
is the world's most honored 
children's magazine 

Edited by nationally known authori- 
ties on education, child psychologv 
and family life, HIGHLIGHTS is en- 
joved at home by more than 1,600,000 
youngsters each month, 


How HiGHLIGHTS Can help 
children 2 to 12 become better 
students, right at home — 
and enjoy it! 

By appealing to their natural desire 
to know about things, HIGHLIGHTS 
encourages children to read on their 
own. It helps them use what is 
already in their own heads to make 
new, exciting discoveries all by 
themselves. For instance, they learn 
about science by doing safe, easy, 
basic experiments that explain things 

they've wondered about. 
For you see, HIGHLIGHTS isn't 
formal ''studying''. It's not ''home- 


as my gift to: 
child's name 
address 

city 

Fir t send “trom 
child's name 
address _ 

city 


Sign gift card ''from 
10 € GSZN 


ye on oP he 7H EI Egg rg mug gy yy). 
This vear give the gift that won't be forgotten: give HIGHLIGHTS FOR CHILDREN. M 
Special Christmas gift rates: 7 one-vear gift (10 issues) 86.95; 2 gifts, 86.50 each; 
3 or more gifts, 86.00 cach. Annual Resource/Index issue, $1. E 
your name il 
age address. if different from child's i 
, ï 
city state zip Į 
state zip S is enclosed for gifts. l| 
$ — İs enclosed for Resource/Index issues. J 
[] Bill me after January Ist. ü 
- age (For additional orders. please give us the 
information on a separate sheet of paper.) ii 
Satisfaction guaranteed or money refunded. |] 
e f pP 7 > 
state zip l tighlights for Children - 
2300 W. Fifth Ave., Columbus. Ohio 43216 
8PS ecoz as dB 


work", but “home fun'' carefully 
prepared fun-with-a-purpose that 
shows youngsters how exciting learn- 
ing can be. And when learning is fun, 
school 1s fun, and full of achievement. 
How rewarding that can be. when so 
much of a child's future success to- 
day depends upon a good education. 


Issue after issue of fresh, 
delightful surprises 


Month by month, HIGHLIGHTS de- 
lights its eager young readers with 
articles on science, and space, and 
current events — '"grown-up'' things 
children long to know about. There 
are stories, and poems and biog- 
raphies. In each issue there are 
"things to make'' that keep children 
of all ages wholesomely occupied for 
hours, using simple materials they 
find right at home. 

In the pages of HIGHLIGHTS, chil- 
dren learn about the world, about 
other places, about famous people 
and the childhood traits that made 
them great. And they learn by work- 
ing puzzles and playing word games 
that test their wits. 

At the same time, HIGHLIGHTS 
uts stress on love of country, teaches 
onesty and kindness . never 
shows, or tells about, violence or 
cruelty. No wonder parents and 
teachers all over America praise this 
magazine! 


Here's what they 
say about HiGHLIGHTS 


“As a teacher, HIGHLIGHTS has been 
very helpful to me, especially the 
phonics and biographies. We all en- 
Joy vour magazine very much.” 
MRS. WILLIAM WYRICK/FELICITY, OHIO 


Please send a subscription to HIGHLIGHTS FOR CHILDREN 


a=] “My kids expect. 

: 4 something special from me 
at Christmas...so I’m 
giving them HIGHLIGHTS" 


"UI think vour magazine ts excellent. 
Its high caliber and moral content 
exemplifies the best in reading for 
children today."' 


MRS. JAMES CULVER/POLLOCK PINES, CALIF. 


"5... Onlv a parent who is genuinely 
interested in the good ‘up-bringing’ 
and good education of his child 
would subscribe to this magazine. 
Keep this book just as it is.” 

MRS, MAE LASTER/ PHILADELPHIA. PA. 


Send one subscription 
as your gift to all the 
children in the family 


HIGHLIGHTS appeals to a wide age 
range. Little two-year-olds, for exam- 
ple, love listening to its stories. Thev 
delight in the getting-ready-to-read 
exercises that can help give them a 
"head start when they begin school. 
Twelve-vear-olds can use the up-to- 
date fact articles for school reports. 
Often they find material regular text 
books simply don't contain. Most 
important, all the time children are 
having fun with HIGHLIGHTS, they're 
reading, learning — and enjoying it! 

If you're a Grandpa or Grand- 
ma, an Aunt or an Uncle — or a 
Mom or Dad — who cares... 
give the children in your life 
something "special" this Christ- 
mas. Give them HIGHLIGHTS FOR 
CHILDREN. 


B 10 regular issues a vear W Addi- 
tional Resource/Index issue organizes 
the vear's collection for easv refer- 
ence M 9" x 1114” in size W Large, 
easy-to-read type WE Attractivelv 
illustrated Bl Sturdy, washable covers 
W No coloring or cut-out pages M No 
advertising 


ORDER NOW AND WE PROMISE AN EXTRA SURPRISE FOR UNDER THE TREE! 
If we receive your order before December 20th, we'll announce your gift with a colorful, 
32-inch gift card that unfolds to reveal fun-packed games and puzzles! 
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Suggested retail prices. © Ronson Corp., Woodbridge, N. J. Also available in Canada. 


Torch with 150 gr. Multi-Fill 
Injector, and instruction book 


i $B 95 


NW 7-PIECE TORCH KTI 
with torch, 3 head attachments: 
250 gr. Multi-Fill 

instruction book, $9.98! 


10-PIECE TORCH KIT 
in plastic carrying case, 3 head 


NEUE 


The nannlo wha Laan 
I LU LFOGVA[C mew foo 


For people who take 
their fun seriously. 

e Lightweight, compact, safe, easy to handle. 

* Adjusts from pinpoint to blowtorch flame. 

* Burns for hours on economical butane gas. 

* Multi-Fill fuel injectors available everywhere. 

* Cleans itself, never clogs. 
| Meet the hottest, handiest, sturdiest little torch 


' that's ever crossed your palm. It’s a fixer of pipes 
and tubing. A drain-patching, paint-removing, 


A SNAP TO FUEL: Place Ronsbh 
Varaflame* Torch in position over 
| Ronson butane Multi-Fill® fuel injector 
| and SNAP...you're set for hours of 
..hobby-making fun, or serious pro- 
fessional work. 


Li + = LJ * L1 ü a LI * LI LI 
-— —— —ÀV — ee ee 


| CONVENIENT: Hole in torch head. lets 
you store or temporarily hang torch, 
) quickly, neatly in tool closet or on peg- 
board wall...ready for instant use. 


DIAL YOUR FLAME: Turn calibrated 
dial, to precisely adjust from pinpoint 
to blowtorch flame to meet exacting 
demands of the most critical job. 


ADAPTABLE: With quick-connect-dis- 


connect adapter and stand, this Ronson 
Varaflame Torch becomes the control 


-and power source for the new, light- 


oo a Fiann Maran Man Le ke [I2] 
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putty-softening, jewelry-making, ice-melting, 
toy-mending, tool-repairing, go-everywhere, do- 
anything whiz of a tool. 


STANDS ITSELF: Place torch on flat 
working surface. Tripod formed by 
torch head and- Multi-Fill provides 
firm three-point stand, leaving both 
hands free for holding, bending and 
turning operations. - 


VERSATILE: 7 and. 10-piece Ronson 
Varaflame Torch kits include three 
flame head attachments: Soldering Tip, 
Blowtorch Tip and Flame Spreader. 


“Say, Smokey—” ø 


A clinic on cars by America’s 


most famous mechanic 


Each month in PoPuLAR SciENcE Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 


and address. 


ees ae 
[EX 


ji 
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“The set of Pirelli Cinturato CN 72 tires 
I installed on my V-8 Skylark are worn out 
in just 15,000 miles. Previously. I received 
over 36.000 miles of good service from OEM 
U.S. Royal tires. A friend who had over 
30,000 good miles from OEM tires recently 
had Dunlop SP's on his car, and 4,000 miles 
later the tread is 25 percent gone. Our front 
ends are aligned to factory specs, shocks are 
good, the tires dynamically balanced, and 
vet we've never been able to get rid of front- 
end shimmy and flutter. This complaint is 
common to five other radial-tire owners I 
know, too. What's the true story?" 
WILLIAM E. VEIT, Elnora, N.Y. 


As I’ve said before, car design and tire 
design must be close as kissin’ cousins be- 
fore they’ll really work out. Race-car tires 
stick like glue to the road, but aren’t worth 
anything on a road car. You'll just have to 
put a little faith in our automobile designers. 
When they think our road cars should be 
on radials, they will be. 


“My dealer keeps installing new gaskets 
for leaking valve covers on my 4.2 X KE 1967 
Jaguar. The leaks persist, especially at 
the rear of the covers. Nowhere can we 
find torque specs for valve-cover bolts, yet 
they say new gaskets and proper torquing 
will stop the leaks. Can you help?” 

H. SADOWSKY, Toledo, Ohio. 


Your dealer should be able to come up 
with those specs, if he tries hard enough. 
You'd better check to see if those valve 


covers are still straight. They could have 
been overtorqued and bent. 


"I'd appreciate your thoughts about the 
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French-made Citroén automobile. Are its 
quality and trustworthiness as claimed? 
Does it require more attention than an own- 
er would be comfortable with?" 

C.P.B., Blue Ridge, Ga. 


'The Citroén is a pretty good car, but when 
you study the plusses and minuses that one 
must, when considering a car to drive in the 
U.S.. my opinion is against it. It is not com- 
patible with our long superhighways; service 
or parts are not available, and it has hardly 
any trade-in value. Citroén has some very 
fine features, but when you compare it dol- 
lar for dollar for driving in this country 
against an American-made car, you are in 
nowheresville. 


"You're my last hope. My car is a '60 
Ford 292 V-8 with two-barrel carb and 
standard transmission. It idles rough and 
backfires right up through the carb as soon 
as I hit the gas. Advance the timing way 
up to about 20 degrees—it idles real smooth, 
and winds up nice—in neutral. Try it in 
gear and punch it and it's just plain gutless. 
It has had everything but a new mill: Points, 
plugs, condenser, rotor, distributor cap, 
spark-plug cables, and advance vacuum dia- 
phragm are all new. Also, the carburetor 
has been overhauled, the valves ground, and 
marks lined up on the timing chain. One 
mechanic has suggested a flat camshaft. Can 
you help?" 

Davip YOUNG, Salt Lake City, Utah. 


Your trouble could very well come from a 
bad camshaft. Check for the proper lift on 
all lobes. Then stop the hit-or-miss deal 
and head for a shop with Sun Analyzer 
and, more important, someone who knows 

Continued 
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“the ANTENNA that 
captures the RAINBOW” 


FINCO has — the Color Spectrum Series of antennas— 

. Signal Customized?” — to exactly fit the requirements of any 
given area. There is a model scientifically designed and engin- 
eered for your area. 


Check this chart for the FINCO “Signal Customized" Antenna best suited for your area. 


STRENGTH OF 2 oie t dla | ae 
UHF SIGNAL Strength of VHF Signal at Receiving Antenna Location 
AT RECEIVING EE 
ANTENNA | VHF SIGNAL VHF SIGNAL VHF SIGNAL VHF SIGNAL 
LOCATION STRONG MODERATE WEAK VERY WEAK 


1 
| 


cSV5 CSy7 | cs v15 CSV18 
$1850 $2595 | $37.95 $50.95 $59.50 


UHF SIGNAL | 
STRONG | 
> 


UHF SIGNAL 
. WEAK 
35— 


UHF SIGNAL [PS 

VERY WEAK | | 
mr | CS-U3 | CS-A3 | i  — CS-C3 i CS-D3 
| $22.95 $32.50 $52.50 $62.95 $73.50 

All Prices Subject to Change 


NOTE: In addition to the regular 300 ohm models (above), each model is available in a 75 ohm coaxial cable downlead 
where this type of installation is preferable. These models, designated “XCS”, each come complete with a compact 
behind-the-set 75 ohm to 300 ohm balun-splitter to match the antenna system to the proper set terminals. 


AER V ~~ $end tor tree brochure ~~. 
THE FINNEY COMPANY Name — — —————— ——————————— | 
a 34 West Interstate Street a E 
ON Dept. PS » Bedford, Ohio 44146 City —Á ate__Zip__ 
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| wee aQ cue 


When the name of the game is bil- 
liards, everyone wants to make the 


scene. And everyone can (mom, dad . 


and kids, too), because this is one fun 
game with no age limit. 


Brunswick gives you ten tables to © 


choose from (plus a bumper pool table 
for those billiard buffs a bit short on 
space). 

Take a cue from the Home Team. 
Put a little togetherness in your house 
from Brunswick. 


Brunswick 


THE NO. 1 NAME IN BILLIARDS T 
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from Brunswick. 


“Say, Smokey—” 
[Continued] 
how to use it. In a few minutes you'll find 
out where you should really put your money 
for best results. 


"Our recently purchased 15-foot travel 
trailer, which weighs about 2,700 pounds 
loaded, seems quite a chore for my ’66 Dodge 
wagon (A-100 truck chassis) with 225 cubic- 
inch six-cylinder engine and automatic 
transmission. I’m told that an eight-cylinder 
engine does a better job with this setup. 
Would a tuning help, or should the jets be 
changed for this altitude? Would it be more 
economical to trade in for a V-8, or might tt 
be feasible to install an economical super- 


charger such as a McCullough? What would 
| you advise?” 


AUBREY SCHUMANN, Boulder, Colo. 


That engine is way too small for what 
you're asking of it. But don’t feel bad; most 
people have a tendency to underestimate 
the work a truck has to do to pull a trailer. 
Don't try to jet your way around this prob- 
lem. That might help slightly, but in the 
long run it is only sweeping the dirt under 
the rug. Go find a truck dealer who knows 
his business, tell him about the trailer, then 
listen and trade for the kind of vehicle you 
should have. 


“I have three questions concerning my 
1966 Olds 442 with manual four-speed: 1) 
The input shaft of the transmission rattles 
and bangs when the engine idles in neutral. 
When the clutch is disengaged, the noise 
stops as the shaft stops turning. Is this 
normal? 2) Which is best for my engine— 
single-weight high-detergent oil or the mul- 
tiple-viscosity 10W-30 which I have been 
using? 3) I have just begun using STP and 
the owner's manual cautions against this. 
Why?" 

W. L. PARKHAN, Atlanta, Ga. 


1) Those transmission noises are not natu- 
ral to the beast; it should be set up to factory 
specs by a qualified mechanic. 2) I believe 
multiple-viscosity oils are fine now for aver- 
age use. 3) I agree with the manual on 
additives. If they help, either your engine 
is worn, or your oil improper or not match- 
ing your driving habits. 


“When I set the timing where it should be 
on my Chrysler New Yorker 440 C.I.D., ii 
often fires several degrees advanced of set- 
ting. I’m told this is point bounce, and have 
tried several brands of points without elimi- 
nating it. Is there an ignition system that 
will eliminate this condition? If I changed to 
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FREE Zoos 


NRI sends you is 
filled with facts 
& color photos 
about training 
at home for 


a high-pay 
career in 


T V-RADIO, 
ELECTRONICS 


Be a skilled technician in 
America's fastest growing industry Regard- 


less of your educational background, you can learn the Elec- 
tronics field of your choice the practical “hands on" NRI 
way. The NRI color Catalog, sent to you FREE and without 
obligation, tells you how you can qualify quickly to be a part 
of the fastest growing industry in the land. It shows you 
how you can train at home in your spare time for top-pay 
positions in industry, in business, with the government. 
You'l read how you can earn an FCC License (with assur- 
ance that NRI will refund your tuition in full if you don't 
get your FCC License) ; how you can get into the exciting 
field of broadcasting; how you can start a spare-time or 
full-time business of your own as a skilled TV-Radio Service 
Technician, or qualify for a high pay career position. 


Start soon to make $5 or more an hour extra 


in spare time NRI prepares you quickly to cash in on 
the boom in Color TV. Television Technicians are in demand 
now to keep growing millions of color sets in working order. 
NRI is the only school offering home education in Color TV 
Servicing that includes a color set totally engineered for 
training purposes. You learn by doing, demonstrating things 
you read about in “bite size" texts as you build and use pro- 
fessional lab equipment. Electronics comes alive in a fasci- 
nating, exciting, easy-to-understand way. And in Color TV, 
the end product is your own high quality set for years of 
trouble-free viewing pleasure. 


Step up to better pay, a brighter future Tens 
of thousands of NRI graduates are proof it is practical to 
train at home in your spare time. Keep your present job 
while preparing for a better one through NRI; or preparing 
for more important responsibilities where you are now em- 
ployed. NRI gives you a choice of 12 training plans, clearly 
explained and illustrated in the FREE CATALOG you get 
when you mail the coupon. 


JOB AND BUSINESS 
OPPORTUNITIES IN 
ELECTRONICS 

COMMUNICATIONS 


_RADIO-TELEVISION 


— 
-— 


TRAIN WITH THE LEADER NRI can help you, but 
the decision to act must come from you. Decide now to move 
ahead with NRI, to benefit from more than half a century 
of leadership in successfully training men for high pay 
careers in Television-Radio, Electronics and Communications. 
Mail the coupon below today for your FREE NRI COLOR 
CATALOG. NO SALESMAN 
WILL CALL. NATIONAL RADIO 
INSTITUTE, Electronics Division, 
Washington, D.C. 20016. 


APPROVED UNDER | 
NEW GI BILL | 


If you have served since 
1955, or are 


MAIL FOR FREE NRI 


è 
ü 
.* 
e = 
E si CATALOG 
" re. NATIONAL RADIO INSTITUTE 

: i Electronics Division, Washington, D. C. 20016 
* Please send me your new catalog. | have checked the field(s) of most 
* interest to me. (NO SALESMAN WILL CALL.) Please PRINT. 
ü 

e L] TV-Radio Servicing (with color) 
e [] Advanced Color TV 

: O Industrial Electronics 

e O Complete Communications 

o 

LJ 

.* 

Ld 

. 

. 

* 

.* 

.* 

* 

= 

© 

a 

è 


January 31, | 
in service, check GI line 
in coupon, 


101-128 


[] Marine Communications 

[] Mobile Communications 

[] Basic Electronics 

O Amateur Radio 

» [7] FCC License [] Electronics for Automation 

L] Aviation Communications [] Electrical Appliance Repair 
[] Check for facts on GI Bill 


~ Name Age 


» Address 


State Zip Code 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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City 
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Cleans Carburetor Linkage—Dirty, oily 
linkage can badly foul up carburetor 


Frees Sticking C 
both ends of choke valve shaft, 
remove choke cover, flood vacuum 
cylinder while engine runs. It's fast! 


igp $ 
L7 automa nee 
* manitol 1i 


hokes—Squirt on 


performance. Clean it in seconds! 


E T 


Loosens Manifold Heat Controls — 


Quickly penetrates and frees heat controls 


* cn rburetot 


frozen by rust and carbon. Leaves no oily 
residue to cause further sticking. 


Available at leading auto supply stores. 


Pennsylvania RefiningCo.,Cleveland,Ohio44104 


16 


POPULAR SCIENCE 


pde 
T: 
par WP 


| be answered by individual letters. 


"Say, Smokey—” 
[Continued] 
a magneto would 1 still have easy starting?" 
B. K., Fort Worth, Tex. 


The first thing vou'd better do is to go to 
a garage with some equipment such as Sun. 
and have the scope put on so it will really 
spell out the trouble. You can get very good 
performance with point ignition. A transis- 
tor system is somewhat better for main- 
tenance and for starts. Just forget the mag- 
neto. There’s nothing down that road you 
need. 


"Accelerating upgrade, my 1967 Volvo 
stumbles in any gear position, though it 
pichs up smoothlv on the level. After oil 
change and tune-up, the engine runs like a 
clock for about 10 davs, when the condition 
returns. What's wrong?" 

E. J. Perry. Cressville, N.J. 


Sounds like the engine isn’t getting enough 
fuel when the car has its tail down. Check 
to see whether the fuel-tank pickup is 
above the fuel, or if the fuel could surge 
back high enough to close off the air-intake 
vent when the car is canted uphill. I have 
a feeling you left something out of this sad 
story, so this is as far as I can go. It could 
even be an ignition breakdown from extra 
work uphill, but you haven’t given me 
enough clues. 


— —— 


Got a question on autos? Send it to: 
"Say, Smokey —'" POPULAR SCIENCE 
355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 


ACCORDIONS 
,and AMPLIFIERS 


E: 2: mb — 


BIG SAVINGS up to % or more on famous make accordions. 
Over 40 models. Standard and new electronic models. Buy direct 
at low discount prices. Get five-day home trial. Small down pay- 
ment, easy terms. Free gifts. Trade in allowance. Money back 
guarantee. Rush coupon for color catalogs, discount price list. 
Accordion Corp. of America, Dept. P-128,. 5535 W. Belmont 
Ave., Chicago, Illinois 60641 
Í COUPON | ACCORDION CORP. of AMERICA—Dept.P-128, | 
| 9935 W. Belmont Ave., Chicago, Illinois 60641 - i 
| BRINGS Send FREE Color catalogs and discount prices. In- | 
FREE clude special information checked: 


COLOR |C Amplifiers C Button Type Accordions | 
i CATALOG & | Name 
DISCOUNT | Address 
PRICES | city__________State_____Zip. 


rm Gift for the Nome Mandymaw ! 


nw A STAPLE WHEREVER YOU'D DRIVE A NAIL! 


STAPLE GUN 


Faster... easier . . . cheaper than hammer and nails for 
ceiling tile, insulating, screening, upholstering, wiring, weather- 
stripping — 1001 home fix-it and improvement fastening jobs. 
Just squeeze handle of the powerful, all-purpose ARROW T-50 
and you've automatically driven a staple into the hardest wood, 
plywood, composition board, plastic—even soft metals! Rug- 
gedly built of all-steel with chrome finish and patented jam 
proof mechanism. Loads 6 staple sizes: 1/4", 5/16", 3/8", 
1/2",9/16" and Ceiltile. 


ALSO AVAILABLE IN ARROW T-SOMP KIT WITH THESE HANDY STAPLE GUN ACCESSORIES: 


| 1-50Wiring | 1-50Stretcher | 1-50 Shade STAPLE 
| T CHI LIFTER 


—. 


ASSORTED 
IN 4 
SIZES 


AVAILABLE AT HARDWARE, BUILDING SUPPLY, STATIONERY, 
DISCOUNT, VARIETY AND OTHER RETAIL OUTLETS 


FIX CARS FASTER 


AUTO REPAIR 
2-IN-1 ` MANUAL 


> — Famous Illustrated MANUAL 
shows how you can 
FIX just about any part of 2,300 
Car Models, 1962-1968, including 
all new Compacts 


@) __ TROUBLE-SHOOTER 
Section and detailed trouble-shoot- 
ing information thruout help pin- 
point any of 4,200 car troubles. 
OTOR'S brand-new 1968 2-in-1 


STEP UP 7” 
TOA ` 


BIG- PAY POSITION 
IN MOTEL MANAGEMENT 


Now—whatever your occupation or age—you can 
qualify for a big-pay position in the expanding mo- 
tel industry. New motels must have managers, as- 
sistant managers, restaurant directors, etc. Join 
the American Motel School graduates we helped 
place in executive positions. American Motel School 


is recommended by one of the nation's largest mo- | Try Giant Manual practically does every 
tel chains. Practical courses, easily completed in NT FA repair job for you! Turns beginner 
: xin | Hlustrated mechanics into experts, with time- 
spare time . * no interference with your present | “How-To” and monev-saving tips in the 1,196 
work. Mail the coupon for free book. | big pages, 3,200 pictures. Much more. 
Book FREE 10-DAY TRIAL. Then, pay $2 
MAIL THIS SUCCESS C COUPON NOW in 10 days. $3 month for 2 months. 
me | | sales tax), or return book. 
| AMERICAN MOTEL SCHOOL | for COREY NOW! ru out this "ad — mall 
| | t n an address to 
| 59.Box46 . Department Cle 10 Days BOOK DEPT.. Desk 82¥, 250 West 
; Roanoke, Virginia 24007 | l i 55th St.. N.Y.C. 10019. 
| Name : a a Age MEM DA rim | | Print MAINE. uu SSE Pe aa RR ee SAEC... . 
aces | Piana | Address 
i City = State ZIP a j City& TY | Zip 
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Science 
ewsfront 
Last-minute news and notes 
to keep you up-to-date 


By W. STEVENSON BACON 


Flanged wheels, each powered by an electric motor, 
will move this Lunar Roving Vehicle over the 
moon’s rough surface. Just unveiled by Grumman 
Aircraft, the LRV could cover 750 miles at speeds 
up to seven m.p.h. using solar cells to recharge its 
two banks of lead-acid aircraft batteries. A solid- 
state system controls speed by varying the frequency 
of current supplied to the motors. Turns are made 
by decreasing the frequency to the inside front 
wheel and outside rear, while increasing it to the 
outside front and inside rear. The LRV is designed 


to fit in the lower stage of the Lunar Module. 


White-tread rear tires that glow in the dark 
would make vehicles a lot easier to see at 
night and cut rear-end collisions. In a study 
on trucks, Dr. Merrill Allen of Indiana Uni- 
versity, an expert on motorists' vision prob- 
lems, finds that dirt, dark paint, black 
mudguards, and poor lighting all help make 
large, high trucks a real accident hazard. 
He suggests large reflectorized panels near 
the ground at the back of the trucks. And, 
if they can be designed, white tires with 
reflective material in the tread would do a 
good job of warning an approaching mo- 
torist on the other side of the road. 


You may not be crazy if you spot a UFO, but 
it can have serious effects on your health. 
This is the conclusion of psychiatrist Bert- 
hold Schwartz of Montclair (N.J.) Com- 
munity Hospital who has been studying UFO 
spotters. Writing in Medical Times, he finds 
the group mentally sound but suffering from 
UFO-caused maladies—physical, psychologi- 
cal, and psychic. One subject had temporary 
blindness and hoarseness, another had se- 
vere muscular weakness, a third felt a sensa- 
tion of extreme heat on contact with a 
UFO, and a fourth felt panic reactions. Dr. 
Schwartz stresses the need for doctors—often 
the first to hear UFO reports—to keep an 
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open mind lest they damage people who 
have had experiences they believe are real. 


How do you stop an oil tanker of 100,000 
tons or larger? It takes miles to brake one; 
and while putting the propellers in reverse 
cuts stopping distance, this cannot be done 
quickly and there is not much reverse pow- 
er available on turbine ships. A solution to 
the problem—now becoming more critical, 
with oil tankers getting bigger and bigger— 
is to build a large duct into the bow of the 
ship. In experiments by the National Physi- 
cal Laboratory, Teddington, England, two 
sets of vanes in the duct are set either to 
let water flow through freely or to turn it 
through 180 degrees. 


“Earthquakes” from a machine are persuad- 
ing engineers at the University of Illinois 
that the whole thing should be taken some- 
where else. The device, which can move a 
10-ton test structure up to an inch at a 
speed three times that of gravity and re- 
verse within 1/120 of a second, works so 
well that it shakes the whole building in 
which it is installed. It's used to test 1:12- 
scale model buildings, and the shocks are 
made 12 times harder and faster to compen- 
sate for loss of relative mass in scaling 
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Other gift suggestions: 


A. POWERMASTER 760. 

BB and .177 cal. Pellet Air Rifle. The most 

popular BB and pellet gun in the world. Gen- 
uine hardwood stock, solid steel barrel. 

About $22.00 


B. M-1 CARBINE. 

Internal magazine loads up to 22 BBs. 

Clip stores 180 more. Slide action pro- 
vides casy cocking. Heavy duty steel 
barrel, adjustable military sights. Sells 
for less than $20.00 


C. PELLMASTER 700 AND 707. 
The Pellmaster 700 shoots .22 cal. 
pellets. The Pellmaster 707 shoots 
.177 cal. pellets and BBs. One 
Crosman CO» Powerlet provides 45 
to 50 uniform shots. Either sells 
for less than $27.00. 


D. MODEL 140. 

Economical, high compression, air- 
powered .22 caliber pump gun. Single 
f shot. All-steel, button-rificd barrel. 

for less than $35.00. 


E. MARK I AND MARK II TARGET PISTOLS. 
For shooting .22 pellets, or .177 pellets and 
BBs. The most accurate pistols Crosman has 

ever made. Sells for less than $27. 

F. MODEL 38-C. COMBAT "38" co. 

PELLGUN REVOLVER. 

Here's a pistol that offers single and double 
action and revolving cylinder. Holds six .22 
cal. Crosman Super Pells. Sells for less than 


We can't blame you, Ebenezer. 

That's the new Crosman Trapmaster 
CO., shotgun. A wonderful Christ- 
mas present—to give or get—for 
only $49.95. 

You old penny-pincher. 
You probably like it be- 
cause it's a full-size shot- 
gun, yet it uses low cost 
CO. power (about 
3⁄2 ¢ per shot, as com- 
pared to the 156 to 20€ 
for a 12-gauge shell). 
A reloading kit is also 
available to further cut 
your shooting costs. 
From 35€ to about 1é 
per shot. 

You get a consistent 
pattern and a clean target 
break every time. It has an di 
effective range from 50 to 60 v 
feet. So you know it's no hum- 
bug when we say you can use 
it in your backyard, the 
garage, or at camp. Even 
your basement can become 
a skeet range. 

You sly old codger. You 
never could pass up a bargain. 
And what a bargain! The Trapmaster 
CO, shotgun. 100 shotshells, 10 CO., Pow- 
erlets, 25 reusable targets and the new 
skeet trap. The whole shootin' match for 
less than $90.00. 

So you deserve a shotgun that costs 
little to own, and little to shoot, 
Ebenezer Scrooge. After all. you've 
given so much to the world. 

Like Tiny Tim. 


For more information on any of these fun guns, sec your Crosman dealer. And in the meantime, send for our booklet, “Three 
Times More Shooting Fun." Write. in care of Crosman Arms Co.,Inc.,Fairport, N.Y.. or to Crosman Arms Ltd., Dunnville, Ont., Canada. 
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SKILL-BUILDING 


GUIDES 
AUTO GUIDE?! 


FIX ANY CAR FAST! Step-by- 
step Auto Repair Guide shows 
you how to troubleshoot and re- 
pair every part and system in any 
make or model car. Features 
unique symptoms-and-causes charts. Covers abso- 
lutely everything from axles to valves, includin; 
engine tune-up. Hundreds of illustrations. 73 

pages. To order, check No. 1 below. Only....$7.95 


=== w USE THIS HANDY ORDER FORM = = 


MÀ 
ia m 


[]No. 1 AUTO GUIDE, 736 pages............. eee B 7.91 
O No. 8 Carpenters & Builders Guide. 4 Vols. 1616 pgs.. 16.95 
O No. 15A New Electric Library. 10 Vols. 5600 pages...... 35 


No. 2 Home Appliance Servicing, 608 pages.......... 
. 14A Home Refrigeration & Air Conditioning. 576 pgs. 
.26 Masons & Builders Guide. 4 Vols. 1488 pages - 


No 

No 

Eo: 6 Plumbers & Pipefitters Guide. 3 Vols. 960 pgs. 
o 

No 

No 


. 12N Machinists Library. 1310 pages,............0055 . 15. 
. 10 Welders Guide. 626 pages..............ususu.ees 


O000000 


. 4 Handy Book of Practical Electricity. 1088 pgs. 


MONEYBACK GUARANTEE 


S-128 


THEODORE AUDEL & CO. Since 1879 
4300 W. 62nd St., Indianapolis, Ind. 46268 


i Please mail me books checked above. Enclosed is down payment 
esas sssss. ($3. down payment lor purchase amounting | 
to less than $9; 1 /3ol total if purchase price is over $9). | agree 
to pay balance, including shipping costs, within 30 days. If |! 
am not completely satisfied with my Audel Guides | may return 

j them for refund. 


| Name 


Address 


City Site ig — 


O SAVE SHIPPING COSTS. Check here if you enclose complete payment i 
(plus sales tax, if any) with order. We pay postage. Same return privilege. 


; dos] = 
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= as a HEAVY 


EQUIPMENT 
OPERATOR 


a 


| 


"m. p 


Train your way to high pay in the booming construction indus- 
try! Learn the skills you need to qualify by actual field training 
on machines like the ones used by the industry. Huge training 
grounds in North Carolina, a million dollars worth of school- 
owned diesel-engined machines, experienced instructors, full 
220-hour and 440-hour courses. National, the original school of 
heavy equipment operation, is a recognized leader. Member 
American Road Builders Assn., Services and Supply Division. 
Associate Member A.G.C. Full-time Job Advisory and Counseling 
Director on staff. VA approved. For men ages 17 to 56. Train 
Now-Pay Later plan . . . other payment plans also available. 
Write TODAY for FREE catalog and FREE copy of school news- 
Paper reporting news of National School graduates. Accredited 
Member NATTS. 


NATIONAL SCHOOL 
OF HEAVY EQUIPMENT OPERATION, Dept. A-22 
P. O. Box 1686 Moores Chapel Road, Charlotte, N. C. 28201 


| Please send me FREE illustrated school catalog and complete in- 
| formation. | understand there's no obligation, 

| Additis LÁ — — Á— Á Á——— 0 ŘŮŮĖÁ 
| Ul) SB 0 — — — Zip Code. — — 
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Science Newsfront 

[Continued] 
down. It can also be programed to sequence 
the tremors of an actual quake, while elec- 
tronic gauges in the models and high-speed 
movie cameras record the destruction. Un- 
der a National Science Foundation grant, 
the machine will be relocated—to the relief 
of other inhabitants of the building, who 
are conducting experiments on soil-settling 
rates. 


Will telescopes larger than Mount Palomar's 
200-inch instrument be built in this country? 
Perhaps so, say spokesmen for Corning Glass 
Works, who point to new developments in 
glass technology that make mammoth as- 
tronomical “eyes” more practical. Most im- 
portant consideration is the coefficient of 


expansion of the glass used for the mirror, 
as even a tiny change makes the telescope 
useless. The borosilicate glass at Palomar 
has an expansion rate of 25 (steel is about 
120), while fused silica glass has a rate of 
only 5.5. Now, a relatively new fused silica 
shows an expansion rate of 1/10 that. 'The 
glass is made by spraying a silicon-contain- 
ing gas through an extremely hot flame. 
Tiny molecules fall out as “soot” and build 
up into a lump of extremely pure silica 
glass. Photo shows final inspection of an 
86-inch fused-silica mirror blank, which will 
be ground, polished, and aluminized. 


Irradiated golf balls bounce higher—a fact 
just discovered by two high-school seniors. 
Better golf balls have for years been the 
goal of major makers—many of whom will 
examine the findings of two boys at Butler 
High School, Butler, N. J. After testing the 
bounce of two used balls, they irradiated 
them overnight in a Gammator nuclear ir- 
radiator, giving them a dose of one million 
rads. Next day, the balls showed a three 
percent increase in bounce. In the interest 
of science and a number of hopeful golfers, 
57 more balls are being irradiated to see 
how much better they can bounce. IH 


be 


AC introduces 
the "hot" Snow Plug 
to give you more 

go in the snow. 


Now, for the first time, AC brings you a “‘hot’’ 
Snow Plug for snowmobile engines. 

AC's new Snow Plug fires hotter, burns cleaner, 
Gives you quicker cold-weather starts. 

AC's exclusive thin, tapered, hot-tip insulator 
heats up fast. Helps burn away fouling deposits. 

And AC's tapered tip cools 
faster between power strokes, 
helpingtoprevent pre-ignition. 

If you want hotter cold- 
weather starts, get AC's new 
"hot" Snow Plugs at your 
snowmobile dealer. ACs give 
you more go when you really 
want to go. 


Build New Schober Music Kits 
DYNABEAT RHYTHM 


If you want rhythm Schober's got it—10 real trap sounds 
in a small carrying case. Add bass drum, snare drum, 
cymbals, and 7 other great rhythm effects to your combo, 
piano, or organ playing, each at the touch of a button the 
instant you want tt—or have a ball playing traps along 
with records and radio! The l 
Schober Portable Dynabeat con 
nects to any guitar, hi-fi, 
p.a. amplifier, makes ou an 
instant drummer. Kit $139.50, 
all built $169.50. Special Dyna- 
beat for all Schober Organs 
(not other brands) synchron- 
izes the sounds you want with manuals ana pedals. 
$150 for the kit. 


YUNESMITh MELODY 
INSTRUMENT 


The Schober Tunesmith 
makes the one-finger artist 
an instrumental soloist. 
Produces one note at a 
time on the 21/2-octave key- 
board while you control 
tone color (6 voices), vi- 
brato, pitch, volume, as you play. Carry the melody for 
a combo or play with piano or organ accompaniment— 
or along with records and radio. Easily portable (13 Ibs.), 
connects to any amplifier, Easy to build kit $149.50; 
assembled, ready to plug in and play $189.50. 


Send right now for the full-color Schober catalog, with all 
details on Dynabeat and Tunesmith as well as Schober's 
five kit organ models and unique reverberation system. 
No charge, no obligation. If you like music, you owe 
yourself a Schober instrument! 


* oes se 


st b o4s & Bk à 54 


THE ef ol e». ORGAN CORP., Dept. Ps-32 
43 West 61st Street, New York, N.Y. 10023 


a C Please send me a Schober Organ Catalog. 
| O Enclosed is 50 cents for 7-inch LP demonstration 
record of DYNABEAT and Portable TUNESMITH. 


NAME 
ADDRESS 
CITY STATE. LÁ zm 
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U.S. SCHOOL “NOTE-FINDER” 


Instantly Shows Notes for Piano Keys 


?X* 4 15 BEEBE LET CHEE FA 


Secrets of teachin 
yourself rase " 

Learn at home, in spare time. Play simple, familiar 
tunes right from the start-even if you don't know a 
note now. Clear text, big pictures and our remark- 
able Note-Finder (above) help you learn quickly, en- 
joyably. Join over 1,350,000 USSM students. Read real 
music, play favorite songs on guitar, piano, organ, 
sax, etc. For free 36-page booklet, send name, ad- 
dress, zip and name of instrument you want to learn. 
U.S. School of Music, Studio 1512, Port Washington, 
N.Y. 11050. Approved N.Y. State Education Dept.. 
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fùn MEAT CUTTING | 


| INTO 


Clamp-On 
4 4g 4, 9 
Xu A ETER 


" Toft 


For CARS and BOATS 
No p Needed! 


5.15 ppd. check or money order. No C.O.D. 


Handy size, 2" dia. Speeds checking of alternators-generators. For 
cars without ammeters. Don't be without one! Send for yours today! 


BURTON-ROGERS COMPANY Sales Div. for Hoyt Instruments 


42 Carleton St., Cambridge, Mass. 02142 


60 POWER. TELESCOPE, $3. 98 


VARIABLE EYEPIECE 20X-40X-60X — BRASS BOUND 
NEW! Three telescopes in one. J different magni- 

fications, 260 power for ultra-bright 
imaves with 40 and 60 power for extra 
long range. Guaranteed to bring 
| distant mje ‘cts, people, sports 
| events, ships, moon, stars, 
ele, 0) Himes 
as close, 


Most pow- 
erful for any- 

where near the moti- 

ey. 5 sections, Closes to 1 ft. 

long. Contains 4 ground anid polistes| 
lenses. Al«o used as a powerful compound 
miecroseupe Dire "tilmi« included, Mass production 
enables us to affer this Instrument at amazing price of 
$2.98 complete. Money back guarantee. We pay postage. Get Yours now. 
CRITERION CO., 331 Church St., Hartford, Conn., Dept. PSB-51 


LEARN 


[rain quickly in $ short weeks nt Toledo for a 
E "ht future u^ h ME n the pba ene 
Misi ness. Hig v, ull-tim« jobs — HL. 

PRORH ABLE , M ARKE T OF YOU rt own! 25 m. 
payment plan available Diploma given. Job 
help. TI LOUIS: ids of uccess{ul ¢fraduates. Our 
1 Ath year! Seni NOM for bir, new illustrated 


FREE catalor. SO obligation. G. T. Anrroved. 


NATIONAL SCHOOL OF MEAT APAE SAES O ma. 51-P, Toledo, Ohio 43604 


—— S 


GET 


ELECTRONICS 


V.T.I. training leads to success as technicians, field 
engineers, specialists in communications, guided mis- 
siles. computers, radar, automation, Basic & advanced 
courses. Engineering Technology and Electronic Tech 

nolowy curricula both available. Assoc. degree in 29 
mos. B.S. obtainable, G.I. approved. Start Feb.. Sept. 
lDn»sms, campus. H.S. graduate or equivalent. Catalog. 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT S., VALPARAISO, INDIANA 46383 


winds CAMERA, 
CRAFTSMAN! 


New opportunity for big-pay jobs or your own 
business, Now YOU can learn to repair cameras 

. at home, in your spare time! Free booklet tells 
how. NHSC accredited course includesoll instruc- 
EE tions, tools, practice equipment. Write today! 


| NATIONAL CAMERA REPAIR SCHOOL Accredited Member / 
Dept. PT , Englewood, Colorado 80110 


- BUILD 13 POWER TOOLS 


P FACTORY DISCOUNT PRICES FOR: : 
* 10-IN. TILT /ARBOR SAW | 
e qeu. 
. » 
*18-IN. BAND SAW |ELANS $ 
@6-IN. BELT SANDER Pc tt 9 E 
e SPINDLE SHAPER TRINS | 
Kits from $16.99 to $42.99, Satisfaction guar- 
anteed. Built and sold for 22 years, 50,000 
units in use. Send for Plans today! 
Dept. 12 51. Charles, Mo. 63301 


REE 
CATALOG 
GILLIOM MFG. CO. 


=A 


This Dremel Electric 
Engraver Permanently 
Marks Any Material — 


metals, glass, wood, plas- 
tic. Ideal for identifying 
tools, engraving jewelry, 
‘fp © — 447 coding industrial tooling. 
l et =~ Weighs only 7 oz. Cali- 
>. 2 * brated stroke regulates 
Lo M ~ depth of engraving. Only 
$14.95 with solid carbide 
point and storage case. 
Diamond points available. 
See your dealer or write 
for literature. 


Not everyone does as well, 
but C. E. Nevin, who started a 
business of his own, reports... 


for 12 months AU j 
l've averaged i — 


per | 


= . DREMEL MFG. CO. 


1 . Dept. 98.L, Racine, Wis. 53401 - 


FIND BURIED TREASURE! ` 


IO - DAY MONEY BACK GUARANTEE x —— ERE 


^ V^ ALL TRANSISTORIZEL 


P d 3 ft. portable detector finds 
buried metal objects, Signals 
location with loud audible sound. 

B Detects gold, silver, metallic ore and nuggets 
of all kinds. Find lost coins, jewelry, indian 
artifacts, civil war souvenirs. Treasureprobe 
guaranteed to equal detectors selling to $150 
or yourmoney back. Absolutely complete, sen- 
sitive earphone, 9v battery, nothing else to buy 
TO ORDER:Send check, cash or money order, 
$5.00 deposit for COD N. J. add 57¢ tax.] 
TREASUREPROBE Dept. PRO | 
P. O, Box 228, Toms River. N. J. 08753 


— most of it Clear Profit for Me! 


e Mr. Nevin expressed his grateful thanks for the oppor- 
tunity to have a fine business of his own. Many men 
have discovered how to be independent, to be freed of 
bosses and layoffs— to build their own future on a steady, 
dependable foundation. G. Mundt made more than $400 
one week. A father-son combination grossed $33,000 first 
year. H. Lemon says, "I netted $133 in one 8-hour day.” 

How much you make depends largely on you. You 
need no special skill, no large investment. Start part- 
time if you wish. We will help you get started and work 
with you for your success. Training and consulting with 
experts is available at no additional cost. 

No shop necessary e Our ELECTRIC RUG WASHER 
cleans rugs and carpets like new right on the floor...re- 
moves dirt and grime and helps to show their natural 
color and beauty. So efficient and safe for carpets, it is 
used by largest hotels and railroads. 

Don't delay. Mail coupon today for complete infor- 

mation including how to start making big profits in 
YOUR OWN business. BIG opportunity. 
Ours Is Not A Lease Arrangement e You are free to 
operate independently. You sign no contract. You own the 
detergerand are your own boss...every dollar you take in 
is yours. You pay no fees, or dues, or royalties, and enough 
supplies come with it to return far more than your invest- 
ment. Many earn the cost of the deterger in a week or 
two. It costs nothing to get details...write TODAY. 


"BLOGSE PREPARES YOU FOR 


HIGH PAYING JOB 
OPPORTUNITIES IN 
TAX PREPARATION 


Get ready for a job that will pay you up to $700 
a month during tax season as a tax preparer. 
Wherever you live H & R BLOCK, America's 
largest tax service, will train you for a re- 
warding tax preparation career through their 
complete home study course. 


No previous training or education required. 
Anyone of any age may enroll. Job interviews 
will be arranged for qualified graduates if de- 
sired. H & R Block needs full and part time 
men and women. Low tuition price includes all 
supplies. Write for complete details today. 


Mail coupon today for interesting 


T. FREE BOOK............, 


T "i “co c Ko VON SCHRADER MFG. CO f 

, z | acine, isconsin | 

| 4410 Main Street Kansas City, Mo. 64111 i Send at once ( no obligation) your FREE booklet containing ! 

i Yes, please send me without obligation full de- information about your ELECTRIC RUG WASHER and how I i 

tails on your home study course for income tax , can start my own permanent, profitable business. a 

preparation. É hice i 

| I i 

i Nama — Address — i 

l 4 | ity -—— u€— So — State_—________Zip____} 
j VON SCHRADER MFG. CO. 

i e Se ae eee - 
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MEN: Mending 
jobs are a snap 
with Duratite° 
White Glue by DAP. 
Dries clear. 

Sticks tight on 
porous surfaces. 


DAP Inc., Dayton, Ohio 45401/suasioianv OF Plough ; „Sar. 


Crisp Bacon 
in QO Seconds 


with INTERNATIONALS 
MICROWAVE OVEN 


People on the go will welcome an oven that 


makes cooking chores a pleasure. Imagine a 
"piping hot” TV dinner (frozen) in 31/2 minutes* 
instead of 20 to 50 minutes. Bake a potato in 5 
minutes* instead of 60 
minutes. Fry crisp bacon 
in 90 seconds on a 
paper plate. Great for 


those leftovers. Counter- INTERN ATION AL 
top designed. Works on Fo 


" A 
115 vac house circuit. h ES i 


Write for folder. $545.00 CRYSTAL MFG. CO, INC. 
* Times are approximate. 10 NO LEE & OKLA CITY OKLA 73102 
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2 ART LESSONS FREE 


ENJ glamorous high-pay career or profitable 
hobby! Study at home in spare time, Draw- 
ing, Painting, Advertising Art, Fashion Illustration, 
Ty Art, ctc. ‘Assignments corrected with overlays by 
mail. Remarkably low cost. Free booklet. Send for 
FREE INFORMATION today. No obligation. Send 
name, address, zip and age to: WASHING- parias 

TON SCHOOL TE ART, Studio 12-007, Port 
Washington, N. Y. 11050. (Estab. 1914) 


Accredited Member Nacional Home Study 
Council. 


‘Ihing AND KEY 
| Locksmithing MAKING 
\Now Made Easy! "'2ctic21 un-to- 


teaches you how to pick locks, de-code, 


s HEEL | 


sm i 


— f/f iil! 


i| make master keys. repair, install, 

E Er service, etc, New  self-Instruetion 

^ 4 " lessons for every handymar liome- 

AY 4 owner, Carpenter. Mmecnanit, Serv- 

ae ire station operator, einismith. 
P 


^3 easy illustrated lessons, Full 
price only $5,"5. postpald. Satis- 
faction or refund guaranteed. 
Mail order today! 


Dept. MS-1 


a EIEEFFEFFg FB EPFL, 


7 
Complete course 7 
s. . Mow only $6.95 


Nelson-Hall Co., 


325 W. Jackson Bivd., Chicago, III. 60606 


Step into a high-paying job or earn big 
sparetime or fulltime earnings on your own. 
Over 25 million typewriters need servicing. 
FIRST TIME you can get industry-approved 
training at home! Earn while learning. Type- 
writers, all tools SUPPLIED! Fully acedt’d. 
Vet apprv’d. FREE BOOK! Write 
TYPEWRITER REPAIR SCHOOL 
Dept. 3111-128 Little Falls, N. J. 07424 


| Earn While You Learn at Home 

à Earn while you learn at home. Millions of jacks in gas and auto 
service stations, trucking firms. body shops. riggers. factories 
and farms need servicing , . . most of which you can learn to 
repair. We show you HOW. Start spare time in your basement 
, Or garage. Big opportunity for mechanics. ACT NOW! 
Write for folder No. PS- «and free bonus offer. 


PROFIT » IN YOUR SPARE TIME 
: SMALLENGINE REPAIR PAYS BIG ! 
Outboard * Powermower * Chain Saw * Tractor 
MAKE EXTRA MONEY — or fix your 
own engines and SAVE! Illustrated, easy-to- 
learn Home Study Course qualifies you as ex- 
pert. ‘Approved for Veterans." Write today! 


LINCOLN TECHNICAL INSTITUTE 
" Suite 12-G, 472 MARKET STREET, NEWARK 5, N.J. 


Be sure to see special Mail Order 
Shoppers' Mart section beginning on 
page 189 of this issue. 


ogee) Transistor sine Maier SAA en aon ates 
71551 HOME-IMPORT 
wean 24 BUSINESS-Make Big Profits 


n Calendar (AS New Drop Ship Plan offers you 
$954 sia $2.44 KJ! first day profits! Deal direct 
NA 5s with overseas sources at prices 
aw dan # shown. Dazzling bargains with 
"e . no investment. Full or spare time. 
cS E Write for FREE BOOK today to.. 
MELLINGER, Dept. B224C, 1554 S. Sepulveda, Los Angeles, Ca 90025 


GOLD! ... TREASURE! 


YOURS FOR THE FINDING — 

and it's easy to find with a RELCO detector 
Detect buried gold, silver, nuggets, coins, min- 
eral deposits, historical relics. 

Helco detectors are favorites with treasure 
hunters, prospectors and coin collectors 
throughout the world. Here's why: 

* Now you can determine the approximate size 

and depth of an object being detected with- | 

out complicated switches or dials. | 

Distinguish between gold bearing magnetite, 

certain minerals and metals such as silver, 

iron, copper, eic. 

New all-iransistor circuitry has increased 

sensitivity for more penetrating power. 

* Lightweight, rugged, easy to carry. 

* Permanently tuned molded exploring heads. 

* Excellent for use on beach, in caves, 
ghost towns, mountains, etc. 

* Broader detection field. Finds 

treasures olher detectors miss. 

* Full two year guarantee. 


Only $19.95 to $129.50 


Write for FREE CATALOG 


, | Bex 10563, bet | EFAS; and treasure 
Houston, Texas hunting tips 
ji 71018 
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Learn nm: to become a 


GAME WARDEN 

GOV'T HUNTER, FORESTER. WILDLIFE MANAGER 
Exciting job openings now for qualified men wha love 
outdoor work, Protect forests and wildlife—aoarrest vio- 
lators! Good pay, security, prestige and authority for 
respected career Conservation Officers, Easy home- 
study plan! Send for FREE Fact BOOK, aptitude QUIZ, 
SUBSCRIPTION to Conservation magazine. Stale age. 

NORTH AMERICAN SCHOOL OF CONSERVATION 


Campus Drive, Dept. 418C, Newport, C Calif. 92660 97660 


CAR FURNISHED 


This is only one of the benefits enjoyed by many Acci- 


dent Investigators. Learn why this is called ‘‘the 
ideal job;'" how men earn to $1,000 a month in this 
exciting, secure profession. Men without experience or 
college have easily trained and qualified. No selling. 
Send now for FREE BOOK of facts. No Obligation. 
Write Universal Schools, Dept. PS-103, 6801 Hillcrest, 
Dallas, Texas 75205. - 


WANT MORE MONEV? GET INTO 


PHOTOGRAPHY 


Coast-to-coast, high-paying jobs in photography are waiting 
for people with the “know-how” to fill them. You can 
quickly, easily qualify at home with the world-famous 
NY! Learn-by-Doing Method. Write today for free catalog. 
Also resident training in New York. Our 59th Year, 


NEW YORK INSTITUTE OF PHOTOGRAPHY , 
t. 5-12,10 West 33 St., New York, N 


De 


I-N-V-E-N-T-O-R-S 
WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?7—4Are technical 
problems holding you back? Universal inventions has helped in- 
ventors all over the world—]ust like Toscana f not you? Inven- 
tions provide the mage spring-board to sudden riches. REMEMBER, 
pe ei sell your invention or pay you a cash bonus. Write for 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 
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Make Rubber Stamps for BIG PAY 


Need more money? Earn $60-$75 

a week, spare time, at home mak- 
w ing rubberstamps for offices, fac- 
tories, individuals. Hundreds of 


1 
T uses. Hundreds of prospects—ev- 
A erywhere. Right in your own com- 


$ munity. Turn out special stamps for 
' names, addresses, notices, prices, etc., 
7 in minutes with table-top machine. We 
* furnish everything and help finance you, at 
^  lems than bank rates. Write for free facts. 
No salesman will call. 


Rubber Stamp Div., 1512 Jarvis, Dept. R-3-PO, Chicago 60626 


_ * Truck & Heavy Duty Mechanics 
| @ Engine Tune-Up & Electricity 


. © Handyman Appliance Repair 


NATIONAL 


MAKE IT BIG 
WITH US 


PROJECT METHOD. HOME TRAINING 
IN INDUSTRY... 
IN YOUR OWN BUSINESS... 
IN MILITARY OR GOVERNM ENT | 


ELECTRONICS DIVISION ——— 
Master Course in Color TV Servicing id T 
|? 5” COLOR $i 


Color TV Servicing 
Master Course in TV & Radio Servicing 
Practical TV & Radio Servicing 
Master Course in Electronic 
Communications 

FCC License Course 
Industrial & Computer Electronics 
Stereo, Hi Fi & Sound Systems 
Basic Electronics 


AIR CONDITIONING, REFRIGERATION OV. — 4j 


e Air Conditioning, Refrigeration 
& Electrical Appliances Master Course 


e Air Conditioning-Refrigeration 2 e i b be : 
Servicing Course a Mee ei o 7 i 

MECHANICS DIVISION 

e Master Course in Auto 
& Truck Mechanics 


e Automotive Mechanics 


HOME APPLIANCES DIVISION 

e Home Appliance Master 
Technician's Course 

+ Home Appliances Servicing 


SCHOOLS 


WORLD-WIDE TRAINING SINCE 1905 


" APPROVED FOR 
VETERANS 
4000 South Figueroa Street Los Angeles, Calif, 90037 


; CLASSROOM TRAINING 
HIGH SCHOOL AT HOME AT LOS ANGELES 
National offers ac- 


NTS occupies a city block with 
credited high school B over a million dollars in train- 
programs. Take only M ing facilities. Check special 
subjects you need. § box for details. 
Study E: your own = 
pace. Everything in- ger 
cluded at one low FREE BOOK & ^ Ca 

SAMPLE LESSON 3*—* 


| SCHOOLS 


Mere 


WORLD-WIDE TRAINIMC SINCE !905 


[ 4000 So. Figueroa St., Los Angeles, Calif. 90037 


Please rush FREE OPPORTUNITY BOOK & SAMPLE LESSON 
for division checked below. Check one only. 


O ELECTRONICS DIVISION 
(1 AIR CONDITIONING, REFRIGERATION DIV. 
f O MECHANICS DIVISION 
O HOME APPLIANCES DIVISION 


CJ High School at Home 202.128) 


Name Age 
f Address 
f city 

[ Check for veteran training under new G. I. Bill. 


i 
i [] Check if interested ONLY in classroom training 
at Los Angeles 
A oum um ama m -— Um [8 1 M NM UN a —| 
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With Royalcote Living Wall, you just plug in 
the brackets and it’s instant shelves—wherever 
you want them. Masonite’s Living Wall is just 
like Royalcote: handsome 4 x 8-foot hardboard 
panels in Teak, Sable Walnut or Honeytone 
Cherry. The difference is in the grooves. That’s 
where we've hidden the tiny slots that take the 
brackets. We've got the brackets, even picture 
hooks. 

We've also got the shelves. Reinforced hollow 
core shelves for lightness and strength, or solid 
wood shelves in contemporary or traditional 
styling; both factory prefinished in walnut. 
Stains and fingermarks wipe off with a damp 
cloth. Panels, brackets, hooks, shelves: the whole 
works is available through your lumber dealer. 
He’s in the Yellow Pages. Or use the coupon. 
Just don’t shelve the idea. 


Masonite and Royalcote are registered 
trademarks of Masonite Corporation 


MASONITE 
CORPORATION 


I 


Concealed slots 
support shelf 
brackets and 
picture hooks. 


3 
y 
we 


— Hid 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
J 
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MASONITE CORPORATION Dept. PS-12 
Box 777, Chicago, Illinois 60690 

In Canada, Masonite Company of Canada, 
Quebec 


Please send me your booklets on Living 
Wall and Masonite Shelves. 


City. County— 


SENG ŘE 
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continued 
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Thrill to the performance of Sno- Jet. A proven winner in grueling compe- ' 


tition. Laconia, N.H., North American Championship, Munising, Mich. j 
Rhinelander/Eagle River. Brainerd, Minn. These big Sno-Jet wins during | 


the ‘67 and ‘68 racing season showed the blue one 
has got it! 

This year, choose from 8 new models, from a fast 
300cc, 15 hp "jet" workhorse to a snow-eating, fire- 
breathing 634cc, 35hp "jet." Newly-engineered. New 
convenience features. Improvements born of Sno- Jet's 
racing know-how. 

For family fun or all-out competition, expect more 
from Sno-Jet. The win-proven snowmobile. So get 
the blue one... the hot one. Join the Sno-Jet Set! 


SEE YOUR SNO-JET DEALER OR WRITE FOR 
NEW COLOR CATALOG. 


RA 


Foolproof, flip-open cowl for easy 
access to gas cap, battery and belt. 


a « = COMPANT 


SNO-JET, Dept. PS-128 
Please send NEW COLOR CATALOG... 


NAME 
ADDRESS. 
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, m um Bh F į " -F Y 
j d 1 | i B 4 x j Fr 
; | EN i = d 
rena E ' i <r F = P y, 


DIVISION OF GLASTRON BOAT COMPANY 
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USA: Box 9447, Austin, Texas 
CANADA: Thetford Mines, P. Quebec, Canada 
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Detroit Report... 


HEVROLET WI 


BUILD AN ENTIRELY NEW OHC fo H | 
the XP 887, GM's subcompact, tentatively named uUTTIIP It will 


for 


be an eet unit with cast-iron block and aluminum head. 
Displacement will be 140 to 150 cubic inches, with 100-hp. 


standard and 150-hp. sports models. 
The new car, 171 inches long, will 


will drive the rear wheels. 


be almost a foot longer than a Volkswagen. 


A front-positioned engine 


No decision has been 


made yet about producing a Pontiac version of the XP 887. 


Lincoln's 1970 models look like mammoths. 
Fresh styling and body-frame construction 
make them all new. Huge fenders and a 
heavy grille are patterned after the Mer- 
cury Marquis. It will mark the biggest styl- 
ing change in recent Lincoln history. Vent 
windows are out and windshield wipers are 
hidden. Concealed headlights are standard. 


Fairlane styling for 1970 is also all new. This 
car will look much like the GM intermedi- 
ates, with severely curving fender styling. 
Six oval-shaped tail lights will stretch across 
the rear of the car. Eventually, Fairlane 
will adopt the GM dual-wheelbase idea— 
two-doors will be built on a 112-inch wheel- 
base and four-doors on a 116-inch wheel- 
base. Ford may delay this change until the 
1972 model, when the car will get separate- 
body-and-frame construction. 


Ford’s subcompact Maverick will be offered 
as a two-door model only, when it is intro- 
duced next spring. The tiny rear side win- 
dows do not roll down. ‘They swing outward 
just like those on the VW and some other 
imports. Squeeze-type inside door handles 
are not used. Instead, Ford will use safety 
handles almost identical to Chrysler Corp. 
design. Prototypes of the Maverick still 
carry the Falcon nameplates. even on the 
instrument panel. but the car will be di- 
vorced from the Falcon before introduction. 


Buick will import the Opel GT—referred to 
as the Opel Corvette—earlv next year. This 
car is a two-seater with a French-built steel 
body and equipped with a 67-hp. 1.1-liter or 
a 100-hp. 1.9-liter engine. Expected price: 
over $3,000. 


Ford’s Phoenix project gained added speed 
with the GM announcement of its XP 887 
car. Ford is using its highly successful Es- 
cort, a mini-compact built in England, as a 
model in the Phoenix design. Escort has a 
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pushrod-OHV in-line four-cylinder engine as 
standard, with an optional twin-cam version. 
Escort has a wheelbase of 94.5 inches and 
an overall length of 156.6, 15.4 inches shorter 
than the XP 887. It carries four passengers. 


Three of Detroit’s four auto makers wanted 
warranties on new cars set at a uniform 24 
months or 24,000 miles for all parts of the 
car instead of the 12 and 12,000 plus five 
and 50,000 now in effect. Insiders say actual 
cost of warranty work is not a problem with 
the auto makers, but administering the war- 
ranty costs a lot of money and time. Biggest 
headaches are keeping track of owners, veri- 
fying service records, and checking mileage 
of cars. Reason Detroit didn’t drop five and 
50,000 is that Chrysler wanted to keep it. 
So Chrysler saved as much as it could by 
cutting 24 and 24,000 back to 12 and 12,000. 
Chrysler, originator of the five and 50,000- 
mile warranty, would not admit it was wrong 
by cutting back to 24 and 24,000 for engine 
and drive-train parts. 


"We just don't have a car you can drive to 
the store." That’s how one Chevrolet official 
explained reason for development of the 
XP 887. But it is late in the game for such 
an admission. VW and other imports are 
taking 10 percent of sales in the U.S. More 
important, one of every four cars on the 
West Coast, a bellwether section for auto 
sales, is an import. Detroit's reluctance to 
get in on the small-car market is traced to 
the basic idea that people want the biggest 
car possible for their money. Under this 
theory Chevrolet pointed to the Chevy II as 
an answer to imports. But now, small-car 
buyers are getting the ear of Detroit. 


Detroit Editor 


First Aid Kit 
or ailing transmissions 


- Wm transmission ADOT 


SEAL CONDITIONER 
AND 
STOP LEAK 


If Quaker State's ATA did ec more (lum restore 
fluid level in your transmission, it would be worth its small cost. 
But it does much more. 

ATA prevents fluid loss, too, by softening and swelling 
transmission seals that have become hardened with use. 

It helps clean out sludge and varnish deposits. Your car 
starts easier and shifts smoother. 

Ask your Quaker State dealer about an ATA pep-up 
for your transmission. À check-up now can save you a 
big check later. 

Quaker State your car to keep it running young. 


“$7108 50! Firs? Careerin — 
SERVICING RADIATORS!” $C li ELECTRONICS? 


Hank Konter; N eS Career training at home the new easy 
—- n onter, Mewcastle, Wyo, : net) ql i 
Make good money servicing auto- way with RCA Institutes. Lab work with 


truck-tractor radiators with new Inland first lesson, Pay as you go, Send for 
1-Piece Radiator Shop, Easy to test-clean-repalre "i: y y 3 


radiators. inland, world’s largest radiator equip. mfr., trains free 64-page book. 
you free ma own payment starts you, Easy-pay plan lets you " à 
pay mu gioi Proved morti anres volume.  Profit- RCA Institutes, Inc. Dept. PS-D8 
e de or gara r IK. 
garage or Service station E for Free Book 320 W. 31 St., N.Y., N.Y. 10001 


INLAND MFG. CO., Dept. P5-12, 1108 Jackson St., Omaha 2, Nebr. 


FREE BOOK [rfr 


á | ma MAN 

o ites oe SWISS OR AMERICAN Write today for a FREE copy of illustrated law book. "THE LAW- 
Unique, modern Sweazey System starts you TRAINED MAN." which shows how to earn the professional Bachelor 
Inaking repairs right away. Develops skill of Laws (LL.B.) degree num home study of the famous Blackstone 
Step by step at home in spare time. Law Course. All necessary books and lessons provided. Moderate cost: 
Danton a awarded, Free sample lesson. No convenient monthly terms. Write for FREE law training book today. 
iblization. | | | Blackstone School of Law, 307 N. Michigan Ave 
CHICAGO SCHOOL OF WATCHMAKING D 129. Chi Illinois 60601 
Dept. 4128, Fox River Grove, Illinois 50021 Founded 1890 ept. , cago, 1T mois 


RADIAL ARM 
SAW KIT—for 


Buy direct from fac- 
tory, assemble your- - 
self. Incl. 1» h.p. G.E. Ss 
motor, easy to follow 
instructions, all parts, he " 

nuts and bolts. Guar. for life pat. pend. radia arm ‘track; twice 
the usual bearings for extra rigidity, greater precision. Rips 24", 
crosscuts 12”; belt brake. $99. complete, freight col. Kit less 
motor (any standard V h .p. or larger will do) $ 84.85. With opt’! 
G.E, motor developing 1 h.p. $108.65. Money back guaranteed 
by one of world's largest manufacturers of bench power tools. 


== MAIL COUPON FOR ILLUSTRATED BROCHURE = 
American Machine & Tool Co. 
Dept. PSDR, Royersford, Pennsylvania 19468 


Please send me without obligation your free illustrated 
brochure containing full information on the PermaTrak i 
radial arm saw kit. Also send free reprints of feature j 
articles by editors of Popular Mechanics, Workbench  *" 
and Family Handyman. NO SALESMAN IS TO CALL. ll 

1 

I 


NAM 
ADDRESS 


CITY TATE EIP. 


Live Better Electronically With 


LAFAYETTE, 


RADIO ELECTRONICS 


Now OFF PRESS 
BETTER THAN EVER 


Over 500 Pages 


Stereo Hi-Fi e Citizens 
Band e Ham Gear e Tape 
Recorders e Test Equip- 
ment @ TV and Radio Tubes 
and Parts e Cameras e 
Auto Accessories e Musical 
Instruments e Toois e Books 


Featuring Everything in Electronics for 
e HOME e INDUSTRY e LABORATORY 
from the "World's Hi-Fi & Electronics Center" 
LAFAYETTE Radio ELECTRONICS 
Dept. 13108 P.O. Box 10 
Syosset, L.I., N.Y. 11791 


r Send me the FREE 1969 catalog 690. 13128 l 
- NEWB d — ——————————— — : 
Address ................. PA A AITES aanu e 
: DIU, aauusssscuacscam adc azi ee RS M EU LE - 
i GRD: E OEE Was 
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costs only 


POST PAID 1895 


: ' Fits ordinary 110V outlet 
2/74 Not onee hut 3 welding heats 


Weld, braze, solder or cut most anything made of metal. No experience nec- 
essary. Follow simple instructions. Uses standard 1a" rods to weld iron, steel, 
brass, bronze, aluminum, other metals. Repair cars, farm implements, appli- 
ances, toys. Make campers, trailers boats. Pays for itself quickly. Comes com- 
plete with mask, $2.00 pack of rods, flux, etc. NOTHING ELSE TO BUY. 

3 WELDING HEATS . . . Not just one as with other low cost models. 
"High" for tough jobs, “Medium" or "Regular" for lighter work. 3 heat 
feature saves you money. New HEAVY DUTY circuit gives more welding poten- 
tial than ever before. Approved for homes, garages, factories, shops. Has 
power boost circuit for industrial uses. Raises heat to 4 TIMES that needed 
to melt toughest iron. No other welder has all three fine features. 

FREE! Automatic arc striker now makes welding easy, even for beginners. 
Just plug welder into ordinary 110V outlet, touch automatic arc striker and 
start welding. You cant' buy this important new Wel-Dex invention but it's 
yours free if you order from this ad. 

10 day MONEY BACK TRIAL. Guaranteed against burnout. 

SEND $2.00 and pay $16.95 plus small C.0.D. when delivered or $18.95 for 
postpaid shipment. Phone, (713) 682-5811 for C.0.D. 


WEL-DEX MFG. CO., Dept. W-!!, Box 10776, Houston, Texas 77018 


SCOOT'R-BIKE 


BUILD FROM BICYCLE FRAME 


BIGGER, BETTER THAN A MINI-BIKE - 


Convert old bicycle frame for $5.75, plus 
small weld job. Step-by-step Plans, 
photos show how. PLANS, $2, re- Send 

fundable with order for wheels, M T 

engines, clutches, kits. Also Mini- 

Bike Plans, Kits. Discount Prices. f° Catalog! ! 
GILLIOM MFG. CO., Dept. PS-12 St. Charles, Mo. eddie di 


C Print YourOwn 


Cards, Stationery, Advertising, Circulars, 
labels, photo and movie titles, c iureh work, 
tags, greeting, sympathy, prayer cards, etc. 
Save money, Pays for itself i in a short time. 


Own a Printing Business 


wt, Good Profit. Raised printing like engraving 
too. Have home shop. We supply everything. 
Direct from factory, only. Easily followed 
rules. Write now for free details. KELSEY 
PRESSES E-33 Meriden, Conn. 06450 


i OMM as Gs 


BUILD YOUR OWN 
TABLES 


All PRICE RANGES 
Plans 6 to 9 ft. sizes 


diii 


Send .35 for catalog and cloth samples 


CAMPBELL BILLIARDS, Box 260A, Hartland, Wisconsin 


MAKE ¥5 $12 AN HOUR AT HOME — 


Let Me Prove it To You FREE! 


I'll show you how Plastic Sealing and 
Laminating at home, spare time, can 
give you as much as $12 each hour you 
operate.Table-top machine seta up any where. 
Easy.Fun. Moexperienceneeded. Wefurnish 
everything. We'll even help finance you. No 
house-to-house selling. Orders come by mail. 

Write for facts FREE. No salesman will eall. 


WARNER ELECTRIC, 1512 Jarvis, Dept. L3 P0, Chgo. | I. 60626 


Complete only $3.98 
Telescope Lens Kit postpaid 


Conguer Space, Explore the Universe, Planets, Moon craters. New Stars 
etc. Complete Lens Kit consists of Bi inch focal length ground and polished 
objective lens, eyepiece lenses for 50 POWER. 100 POWER, 150 POWER, 
200 POWER. 250 POWER, 300 POWER. and all necessary Jens fittings. 
Easy to make from simple step by step instructions, (Tripod and mount 
not included.) Money back guarantee 


BUSSE SALES CO., Hartford, Conn. 06101, Dept. PS-35 


TAKE COMMAND OF 


YOUR FUTURE...NOW! 


Choose the job you want from 266 I. C. S. Courses 


Dozens of new careers are open to you with ICS 
training. Oldest, largest correspondence institu- 


tion. 8,000,000 students since 1890. 


Learn facts, 


theories, practical applications. Instructors guide 


ACCOUNT ; yg 
Accounting 
Accounting ) 

Accounting for Business 


j Managerent Decisions 
Business Law (U.S.A.) 


Cost Accounting 

CPA Review U S.A.) 
General Accounting 
Income Tax (U.S.A.) 
Industrial Accounting 


Accounting (U.S.A.) 
Marting «s and ranging a 
Small Bookkeeping 

Service (U.S.À.) 
ARCHITECTURE 
AND BUILDING 
Architectural Drawing 

and Designing 
Architecture 


Urban Planning 
House Planning and 
Mop Design 


Maso 

Painting C Contractor 

Reading Arch. Blueprints 

Review in Architectural 
Design and Practice 

Review of Mechanical 
Systems in Buildings 


ART 

Amateur Artist 

Commercial Art 

Commercial Cartooning 

at rici with Options: 
gazin 

Byes Layout and 
ustra 

Interior Decorating 

Oil Painting for Pleasure 

Show Card and 

Sign Production 

Show Card Writing 

Sign Painting and Design'g 

Sketching and Painting 


Approved for tins 
under the G.I. Bill. 


Accredited member, 


National Home Study Council. 
Convenient payment plan. 
Special Canadian courses 


in French and English. 


Special rates to members 
of the U.S. Armed Forces. 


AUTOMOTIVE 
Automatic Transmission 
Mind 
Mihinga E R 
Robuiidin & Refinishing 
Automobile Elec. Tech'n 
Automobile Engine Tune-Up 
Automobile Mechanic 
Automobile Technician 
gir st are Motor Vehicle 


gines 

BUSINESS 
Advertising 
Business Administration 
Business Practica (Cond.) 
Canadian Business Course 
Condensed Marketing 
Direct Mail and Mail 

Order Advertising 
Industrial ese i 
Inventory Control 
Mag. & News p't Adv. 


Managing a Retail Business 


Managing a Small Store 
Marketing Management 


| Marketing Research 


Modern Executive Mgmt. 
Office Automation 


| Office Mana 


nagement 
Production Management 
Purchasing Agen 
Retail & Local Advertising 


| Retail Bus. Management 


Retail Merchandising 
Retail hy 
Systems and Procedures 


Analysis - 
BUSINESS: SALES 
Creative Salesmanship 
Real Estate Salesmanship 
Salesmanship 
Sales Management 
BUSINESS: 
SUPERVISION 
Basic Supervision 
Industrial Foremanship 
Industrial Supervision 
Management 


Salesmanship and Sales | 


Modern Woman as à 
Supervisor 

Personality Development 

Personnel-Labor Relations 
(U.S.A.) 


Supervision 
CHEMICAL 
Chemical Engineering 
Analytical Chemistry 
Chemical Engineering 
Unit Operations 


Clip coupon here.. 


d) 


"How to Succee 


Chemical Laboratory Tech'n 
Chemical Process rator 
Elements of Nuclear Energy 


CIVIL 

ENGINEERING 

Civil Engineering — 

vi shag A Eng'r'g Tech. 
Hb irit ie Si i: Tech, 

Principles of Surveying 

Reading Highway BI'pts 

Reading Structural Bi'pts 

Sanitary Engineering Tech 

Sewage Plant O nor 


| Structural Eng'r'g 


Surveying and sA ee 

Water Works Operator 

COLLEGE 

COURSES 

American History 

Calculus m 

COMPUTERS 

COBOL Programming 

Fortran CONTENIR for 
Engineer 

Progrumielhg for Digital 


Computers 
Programing the IBM 


Programmin 
System/ 
Introduction 

DRAFTING 

Aircraft Drafting 


| Architectural Drafting 

| Desien siete MN 

| Drafting Techno 
Electrical Draftin 


Electrical Eng r'& Drafting 
Electronic Drafting 
Introductory Mech. Drafting 
Mechanical Drafting 
Pressure-Vessel and Tank 
Print Reading 
Sheet Metal Layout for 
Air Conditioning 
Structural Drafting 
ELECTRICAL 
Electrical Engineering 
— Electronics dicat 
—Power ope 
Electrical Appliance Serv'g 
Electrical Appliance Serv'g 
with Equipment Training 
Electrical Contractor 
Electrical Eng'r'g Tech. 
Electrical Home Maint. 


you, answer your questions. Texts, written by 
authorities, are yours to keep. Famed ICS diploma 
to graduates. Convenient payment plan. Send 
our coupon for three FREE booklets. 


Electrical Home Maint. 

with Equipment Training 
Electrical Instrument Tech. 
Electric Motor Repairman 
Industrial Electrical Tech. 
Power-Line Design & Const. 
Power Plant Operator 
—Hydro Option 
—Steam Option 
Practical Electrician 
Practical Electrician with 

Equipment Training 
Practical Lineman 
Reading Electrical BI'pts 
ENGINEERING 
(Refresher Courses 
for AGUA 
Engineers) 
redis Civil Electrical 
Industrial Mechanical 
Sanitary Structural 
ENGLISH AND 
BETTER WRITING 
Better Business Writing B 
English for Spanish (U.S. 
Free Lance Writing ‘gad 

Fun and | 
Introductory Tech. Writing 
Modern Letter Writing 
Practical English 
Short Story Writing 
HIGH SCHOOL 


| High School Pasi: 


High School e 


High ae aoo College 
—Arts 
| High honi llege Prep. 


—Eng'r'g and Science 
Preparatory Course for 
ligh School Equiv. Test 
MACHINE SHOP 
PRACTICE 
Drill Operator 
Foundry Practice 
Industrial Metallurgy 
Lathe Operator 
Machine Shop Inspection 
Machine Shop Practice 
Metallurgical Eng'r'g Tech. 
Milling Machine Operator 
Multicraft Maint. Mech. 
Practical Millwrighting 
Reading Shop Prints 
Rigging 
Tool Engineering Tech. 
Tool Grinder 


. take your first step to real success! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
(In Hawaii: P.O. Box 418, Honolulu. Canadian residents mail to Scranton, address—further service handled by ICS Canadian Ltd.) 


I'm eren in a Pere of independent Ward 
" 30 pages of valuable jo p ps, 
Sample self-instruction text, (3) Catalog for subject indicated. 


ool Making 


Turret Lathe Operator 
Welding Engineering Tech. 
Welding Process 


MATHEMATICS 


| Advanced Mathematics 


Math and Mechanics for 

Engineering Technicians 
Math and Physics for 

Engineering Technicians 
MECHANICAL 
Mechanical Engineering 
Aircraft and Power 

Plant Mechanic 
Hydraulic & Pneu. Power 
Industrial Engineering 
Industrial Eng'r'g Tech. 
Industrial Instrumentation 
Machine Design 
Quality Control 


| Safety Engineering Tech. 


Too! Design 
Vibration Analysis 
and Control 
PETROLEUM 
Natural Gas Production 
and Transmission 
Oil Field Technology 
Petroleum Production 
Petroleum Production 
Engineering Technology 
Petroleum Refinery Oper 
Pipeline Engineering Tech. 
PLASTICS 
Design of Plastic Products 
Piastics Technician 


SEATING 
HE NG AND AIR 
CON DITIONING 
Air Conditioning 
Air Conditioning Maint. 
Domestic Heating with 

Gas and Oil 


| Domestic Refrigeration 


Heating 


| Heating & ard dc. 


with Dra 
Industrial "Ait. Conditioning 
Industrial Heating 
Pipe Fitting Plumbing 
Plumbing and PUn 
Plumbing & Heating Est 
Practical Plumbing 
Refrigeration 
Refrigeration and 
Air Conditioning 
PM LP AND d ER 
per Machine rator 
Paper Making Pul 
Pulp & Paper Eng'r'g Tech. 


Mak'g 


| SECRETARIAL 
| Clerk-Typist Commercial 


Secretary, Engineering 
Secretary, Legal 

Secretary, Medical 
Secretary, Professional 
Shorthand Stenographic 
Typewriting 


STEAM AND | 
DIESEL POWER 
Boiler Inspector 
Industrial Building Eng'r 
Power Plant Engineering 
Stationary Diesel Engines 
Stationary Fireman 
Stationary Steam Eng'r'g 


TEXTILES 

Carding 

Carding and Spinning 

Dyeing and Finishing 

Loom Fixing Spinning 

Textile Designing 

Textile Mill Supervision 

Textile Technology 

Warping and Weaving 

TRAFFIC 

Motor Traffic Management 

Railway Rate Clerk 

Traffic Management 

TV-RADIO- 

ELECTRONICS 

Color Television Principles 
and Sarvicing 

Electronics Instrumentation 
and Servo Fundamentals 

Electronics Technician 

First Class Radio- 
telephone License 

Fundamentals of Electronic 
Computers 

General Electronics 

General Electronics with 
Equipment Training 

HI-FI Stereo and Sound 
System Servicing 

Industrial Electronics Tech. 

Numerical Control 
Electronics and Maint. 

Practical Telephony 

Principles of Semiconductor 

io & TV Servicing 


| Radio & TV Servicing 


with Equipment Training 

Second Class Radio- 
telephone License 

Sound Systems Specialist 

TV sereng and Repair 

Telepho ny. lectronics, & 
Radio Communications 


ICS, Scranton, Penna. 18515 
Dept. N1252L, Scranton, Penna. 18515 
. Send me your free 3-booklet Success Kit: 


(Print name of course. See list.) 
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Here’s an easy way to keep your rear end warm this winter 

Avoid the chill of cold car seats by install- by-20-inch pad, covered with foam padding, 
ing this patented seat-warming cushion, warms up fully in 60 seconds. $8.95 from 
which plugs into the lighter socket. The 18- Patented Products Corp., Danville, Ohio. 
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New electronic engine-speed governor 
Available both as an adjustable and a pre- 
set governor, the Electronic RPM Limiter 
eliminates risk of engine damage from ex- 
cessively high revs. It’s said to be accurate 
within 20 r.p.m. $62.50 from Silicon Sys- 
tems, 1555 Placentia, Newport Beach, Calif. 


Compression-check adapter 

The Milton adapter makes it easy to test 
inaccessible cylinders for compression. It 
fits standard or deep-well 14mm and 18mm 
spark-plug holes, and is designed for use 
with conventional compression testers. Mil- 
ton Mfg. Co., 1900 W. Hubbard St., Chicago. 


Check your battery charge in an instant 

The pocket-size Charg-Chek instrument, 
shown at left, tests accurately from —40 to 
+130 degrees, using less than 144 ounce of 
acid, according to the manufacturer. There 
are no knobs to turn, no scales to read. Look 
at the four balls: If all are floating, the bat- 
tery is fully charged. If two balls are float- 
ing, your battery is at least 50-percent 
charged. Thexton Mfg. Company, 611 
Twelfth Ave. So., Hopkins, Minn. 55343. 
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Up, u 
on your 


p and away 


playful, powerful 


9 Polaris 


So maybe you don't need to leap streams...or fly 
across gullies. But it's nice to know you can on a 
Polaris. That's because only Polaris has Powertrain. 
Powertrain puts the fun into snowmobiling. Power with 
a purpose. 

It starts with the new Polaris Star, the finest snow- 
mobile engine ever built. It flows smoothly and effi- 
ciently through the famous Polaris Torque- O- Matic 
drive. It ends with the Polaris power tracks that propel 
you over powder or hardpack with sure-footed 
dependability. 

The Polaris Powertrain is the heart of true snow- 
mobile performance. Without it, a snowmobile is some- 
thing less than what it could be. With it, your Polaris 
becomes the most spirited over-the-snow funmobile 
ever built. Powerful reasons for you to test drive a 
'69 Polaris. 


Step up...Step out... 
on a playful, 
powerful Polaris! 


POLARIS 
INDUSTRIES, INC. 


Department 6904 
Roseau, Minnesota 56751 


Charcoal grill is smokeless when vented into chimney or 
through wall. Neenah Mfg., Neenah, Wis. 54956. Under $100. 
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HOW TO DO 


Outdoor 
Cooking 
nadoors 


After shoveling the snow off 
the drive, how would you like to 
sit down to a sirloin steak with 
the flavor of those you cooked on 
the patio last summer? Shown 
here are three indoor barbecue 
grills that make that enjoyment 
a reality. 

Most of the grills marketed use 
gas or electricity as the heat 
source but, for purists, there are 
several that do their cooking with 
charcoal. They all give the in- 
tense, dry heat you need to give 
meat seared crusty surfaces, rare 
centers, and that charcoal flavor. 
Extras on the grills shown range 
from grease filters and infrared 
heating elements to spring-loaded 
grill raisers and skewers of square 
shape so that chunks of meat will 
stay put on them. 


Drop-in unit from Majestic uses ceramic Char-Roks Nautilus electric grill can be used indoors or out, 
to distribute gas cooking heat uniformly. $145. folds compactly against wall when not in use. $80. 
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If you’re a Saturday mechanic, my guess is you 
can fix the screen door, build lawn furniture, over- 
haul the kid's bike, and rotate your own tires. 


It's a different story when that fancy electric 
coffeemaker stops perking or the push-button auto- 
matic washer quits halfway through a cycle. You 
might spend an afternoon admiring the coffee- 
maker's innards before giving it a permanent vaca- 
tion on the top kitchen shelf. 


As for the automatic washer, after the Little 
Lady shouts “Do something!” you'll end up phon- 
ing an Appliance Serviceman across town. He 
shows up in 3 days and has the washer going in 
one-fourth the time it took you to study the coffee- 
maker. He also presents you with a ticket for 30 
bucks. When you consider he could make twice 
that selling you a new machine, you got off easy. 


Maybe you never realized it, friend, but you have 
more Appliances around your hacienda today than 
you did five years ago. If you count power tools, 
your wife’s hair dryer, an air conditioner, plus the 
standard stuff like vacuum cleaner, toaster, refrig- 
erator, freezer and so forth, you probably have well 
over a dozen, 


These electrical gadgets nowadays represent a 
pretty good chunk of your hard earned dollars. Did 
you ever stop to think it could pay you in savings 
and convenience to know how to fix these things? 
Also, it could be a great source of extra income if 
you’re inclined to tackle the few thousand broken 
Appliances right in your own neighborhood. 


TOM McCAHILL 
ADVISES SATURDAY 
MECHANICS 


The Appliance Repair business is easier to learn 
than you imagine. The National Radio Institute’s 
Appliance Division has a downright interesting, 
low cost course you can take in your spare time. It 
covers every type of Appliance you can think of 
plus air conditioning, refrigeration, house wiring, 
electric motors — even small gas engines. There's 
a worthwhile section on farm and commercial ap- 
pliances too. 


NRI starts you with the basic principles of elec- 
tricity to give you a solid background. Using clear- 
cut picture diagrams, they show you how various 
types of Appliances work, separating each into 
groups. Included with the course is a topnotch, pro- 
fessional Appliance Tester for fast troubleshooting. 


Easy to read, bite-size lessons are loaded with 
photos and cutaway drawings so you see how each 
Appliance comes apart, and more important — 
goes back together in working order. 


Whether or not you agree that knowing Appli- 
ance Repair could help you, I recommend you see 
for yourself. The coupon below will get you a free 
book that fully describes this unique home train- 
ing. No salesman is going to call. 


Do yourself a favor and mail the coupon today. 


TOM MCCAHILL 


i APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE AVAILABLE UNDER NEW GI BILL. enam l 
| 3939 Wisconsin Avenue, Washington, D. C. 20016 Ur Are ih services ENEE Gi lie below: i 
OK— I want to see for myself. Send me the free book on Professional Appliance Servicing. No salesman will call. 
ee «4 À4 | 
i f Yaria ee Re ! 
i ;  "—————————————q. o aS MER l 
i Accredited Member Nationa) Home Study Council. [] Check for facts on new GI Bill. i 
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START A MONEY- MAKING BUSINESS 
FOR LESS THAN $301 


las. i 


You can have your own lifetime business right at home 
...work in spare time... and make up to $200 a month 
CASH! My FREE PLAN gives you all the facts: How 
to start, how to grow. You don't need previous expe- 
rience. You don't have to sell. I'll even finance you. 
People bring you the work and pay cash. Over 90.4 of 
every dollar you collect is clear cash profit. And you 
work when you want to. Let me prove you can't find 
a more certain, lower cost, higher paying 
business of your own. 


| BELSAW SHARP-ALL CO., Stan Field, Pres, 1 
709-2 Field Bldg., Kansas City, Mo. 64111 | 
| ——— ee 
i Address - 
| City State Zip I 
Be a ee si enc irom wes gu mci we 


"NOW... from the Editors of the 


Universally Accepted 


e Service Manual 


ae Covers almost 
d Edition every machine 


built through 
4° 1968 and many 
'é8 models! 


Engine section 
includes Hirth, JLO, 
Kohler, MAG, Sachs, 
Chrysler OMC, Rotax, 


| SF oye, Yamaha and Wankel. 


pete Service Manual 


comede ae papes de- | 

roke vote o over 

2nd 75models of18 

Edition manufactur. 

ers. Includes 

95 nearly every 
2-stroke 

"popper" thru 

1967 and many 
B''68 cycles. 


z A u^ of 16 
i manufacturers 
=| 4- Stroke Julie dia 

3 omplete in- 
Edition structions on 
95 everything .. . 

i ... from brake 
adjustment to 

engine tear-down and 
reassembly. 232 big pages. 


Small pen Service Manual 


Complete repair 

information. on 

8th over 1,300 mod- 

Edition eis of foreign 

| 95 and domestic 

small engines 

that power lawn 

mowers, tillers, 

go-karts, etc... 

. 420 pages 
factory “Know-How! 


Money Back Guarantee. Send check 
or Money order and we pay postage. 


SMALL ENGINES 
SERVICE MANUAL 


Outboard Motor Service Manual 


Volume 1 Covers outboard 
Motors motors built 
under from 1955 to 
30 HP 1967! Every re- 
4th Edition pair procedure 
95 from power head 
l to prop. Over 
35 different 
makes included. 


Contains all 
pertinent 
service data 
on motors from 
30 to 110 H.P. 
ane Edition Same thorough 

95 model and year 
coverage as in 
T Volume one. 
208 pages. 


Universal 
servicemanual 
Edition for popular 


95 "compact" 
garden /utility 
tractors. 
Covers models 
ranging from 
6 to 122 HP. 


"Complete! Comprehensive! Each 


book concisely written. Heavily illus- 
trated. Each contains hundreds of 
diagrams, exploded view drawings, 
hotographs. Lets you see exactly 
ow work should be performed. Used 
and acclaimed by professional me- 
chanics, do-it-yourselfers, classroom 
instructors. The most accurate and 
easy to understand universal repair 
manuals available anywhere. 


TECHNICAL PUBLICATIONS DIV., Dept PS-1268 
Kansas City, Mo. 64105 


1014 Wyandotte, 


40 | POPULAR SCIENCE 


| 


SHORT CUTS AND TIPS 


FROM HERE AND THERE 


enr tor! hard iierwenh balbs 


A handy bulb changer for stairwell 
and other high-up bulbs can be made 
with a tin can, a broomstick, and a couple 
of nested paper cups. Select cups that fit 
the bulb snugly, yet prevent the can from 
accidentally scraping the fixture. 

GENE LINDBERG, Denver, Colo. 


PE a a a 


Mini-saw gets into tight spots 


An asset in any toolbox, this little saw 
is quickly made from a piece of %-inch 
aluminum rod, two Allen set screws, and 
a saber-saw blade. After cutting the 
rod to the desired length, slot one end 
with a hacksaw. Next, using the blade 
holes as a template, drill and tap the 
handle for the socket-head bolts. Blades 
with various hole arrangements are avail- 
able at hardware stores. 

JOHN Rocers, Dallas, Tex. 
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Earns $820 Month! 


“My first position after com- 
pleting your course jumped my 
income from $350 to $820 per 
month.'' —G. W. , Tenn. 


ag. | was promoted from 
su duction line ahead of 


W. A., 


ALL utt FREE 


Rush i ee 


Wisc. 


% Precision Drawing Instrument Set, 
Professional Drafting Board Outfit & 
Fingertip Tilting Drafting Table are 
given to you with your complete North 
American Course in Drafting. 


What if I’m laid off? 


will automation ta 
Ho 


ke my job? 
w can | ever aff 
Am | too old t 
Can | learn a new, skill? 
Could | succee 
How can | earn extra money fast? 
Will my job ever pay more? 


ord to retire? 


phe i on Lom 


... With Locksmithing YOU HAVE IT MADE! You'll do 
light, clean, fascinating work—take your choice of steady, 
high-pay jobs or a big-profit spare-time or full-time 

usiness with your own “built- in” pension plan. EARN 
MORE—LIVE BETTER, say “goodbye” to layoffs, 
automation, slack times, forced retirement! 


LOCKSMITHING IS SO EASY TO LEARN—EARN Extra Money FAST. 


Regardless of age, education, minor physical handicaps, 
fun and earnings begin AT ONCE. CASH IN on all kinds 
3 locksmithing jobs AT HOME. It's quick and easy! 
erts guide you—ALL locks, keys, parts, picks, special 
toda and equipment, complete illustrated lessons supplied. 


FREE illustrated Book, FREE Sample Lesson Pages. 
MAIL COUPON NOW! Find out how being a skilled 
Locksmith can help you earn more, enjoy a better life. 
End your worries—Write TODAY. No salesman will call. 
Only school of its kind: N.J. State Lic. State Ap- 
proved Diploma, Accredited Member NHSC. 


LOCKSMITHING INSTITUTE 


Div. Technical Home Study Schools 
Dept. 1111-128, Little Falls, N.J. 07424 


APPROVED FOR 
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Big Promotion! 


and got a good pay raise.''— 


o change jobs? 


d as my own boss? 


Be a SKILLED LOCKSMITH 


... and Solve ALL Your "FUTURE" Pros 


Coast-to-Coast Shortage of Trained Draftsmen 
Opens Thousands Big Salary Jobs for Beginners! 
Now you can take your pick of thousands of big 
salary jobs open to Draftsmen (see “help 
wanted” sections of metropolitan newspapers). 
Huge nationwide demand... U.S. Dept. of Labor 
reports “42% more Draftsmen needed in next 10 
years—not enough applicants to fill drafting jobs 
available now!” Our easy “Quick-Learn” Meth- 
od has helped hundreds toward good income, se- 
curity and prestige as Draftsmen. Why not you? 
YOU NEED NO DRAWING SKILL... NO TECHNICAL ABILITY 


NASD's staff of Professional Draftsmen guide you step-by- 
step. With our spare time home-study plan you work on ac- 
tual projects. Makes learning fun — easy to remember, too. 
Many graduates have succeeded with only grade school 


training. Others report good earnings drafting part time while 
still learning! 


you train at home with NASD for a 


» HIGH PAY JOB IN DRAFTING! 


RUSH COUPON FOR FREE KIT... 


Mail coupon today for FREE ‘‘DRAFTING CAREER KIT,” 
Sample Lesson, Drafting Aptitude Test including intrigu- 
ing new 5-Way Drafting Instrument & 20-page Book 
*"Your Future in Drafting” — jam-packed with revealing 
facts on your opportunities to win top pay and job se- 
curity in Drafting. No salesman will call, Everythin 
sent FREE and WITHOUT OBLIGATION. Write toda 
SSESENEBEBRSERBEBERBERERSRSERSSSESSEREERUEREEN 


North American School of Drafting, Dept. 418C 3 
4500 Campus Dr., University Plaza, Newport, Calif. 92660 = 


Rush “DRAFTING CAREER KIT”, inclading Book, 
Sample Lesson, Aptitude Test & Drafting Instrument — 
ALL FREE! No salesman will call. G.1. Approved. 
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CITY. STATE — —  £IP..— — 
A study program in association with Cleveland Engineering Inst. m 
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"EARNED $2000 
WHILE TRAINING" 


Says Robert N. Miller, 
Oakland, N.J. “I be- 
came a locksmith 
when a back injury 
forced me to give up 
my job as truck driver 
and earned $2000 while ‘ie. 
training. Now I own 

a mobile locksmithing iios and 
enjoy a successful full time 
business. My thanks to 
Locksmithing Institute.” 


MAIL 
COUPON 
NOW 


7 


385 


. of equipment 
LOCKS, PICKS & 
TOOLS supplied 

for use > with course. 


EST. 1948 
m mmmmm! 


Locksmithing Institute, Dept. 1111-128 
Little Falls, New Jersey 07424 


E ease send FREE Illustrated Book—''Your 
Big O portunities in Locksmithing,’’ com- 


plete u ment folder and samp e lesson 

pages—HREE of all obligation—(no sales- 

man will call). [] Veterans Check Here. 

Name...» EEEE 4 RR RR RA n SSCP PPR eee eee ee ee 
(Please Print) 

Address.::.:.55. xatas TTTTTYTIT BRRBARRRRRARRRESRRRSRRZRRREASRRLARÁAGÀAAE 

CER uaa cane ORC n s LATE mM Zip. seces — 
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NOW! DO ALL MACHINE 


OPERATIONS ON ONE TOOL. 


Wonderful for hobbyists. 
Work with metal, wood a | 
and plastics. UNIMAT is 
lathe, vertical miller, 


drill press, tool grinder 


and polisher—all in one compact unit. Change 


from one machine to another in seconds. No ma- 
chine shop experience necessary. With precision 
UNIMAT anyone can turn out perfect parts by 
following simple instructions. Make all kinds of 
hobby, experimental or repair parts. Motorized 


UNIMAT is portable and ready to use. Also avail- 
able in Canada. Write for free color folder, or 
send $1 for "Miniature Machining Tech- 
niques" handbook. 


COSTS ONLY M 


DRILL PRESS 


AMERICAN EDELSTAAL, INC. 
Dept. AL-8, 350 BROADWAY, NY., N. Y. 10013 


D 
4 


; Awakens 
(x Sleeping 


A coating of STRYPEEZE Semi- 
Paste is the magic touch that 
awakens the sleeping beauty of 
natural wood hidden under layers 
of unsightly old finishes. An excellent all-purpose 
paint remover containing a protective “jell” that 
slows evaporation, giving volatile cutting agents 
time to cut deeper into seemingly unpenetrable 
coatings. Available in pints, quarts and gallons at 
your local hardware, building supply and paint and 
wallpaper dealer. 


SAVOGRAN, Ñ 


NORWOOD, MASSACHUSETTS 02062 
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SMALL 
BAR. MAGNET 


SEMIHARD 
RUBBER 


Magnetic fulcrum protects work 

This fulcrum for pulling nails with 
ripping bar or hammer not only sticks to 
the tool, but protects the work from 
dents and scratches as well. Use a small 
bar magnet with a piece of fairly hard 
rubber epoxied to it. Because the mag- 


net sticks to the tool, your free hand 
can apply extra leverage to pull nails. 
Victor LAMOY, Upper Jay, N.Y. 


Self-cleaning sanding block 
Fine sandpaper has a tendency to fill 
up quickly when sanding hardwood. And, 
when it happens, the workpiece can be 
scratched. To avoid it, I use an oversize 
felt pad. Moving ahead of the paper, it 
pushes removed stock off the board with 
each stroke. Try it: Sanding goes faster 
and the paper lasts longer. 
D. J. HOHLER, Dayton, Ohio. 


“> SMOKES COOLER 
@ NICOTINE TRAP 
@ INTERCHANGEABLE BOWLS 
3 | | © AIR COOLED METAL STEM 
© BITE PROOF NYLON BIT 
Rugged as a VIKING and cool as the fjords, Nicotine trap insulates 
tobacco from moisture. Spare bowls $1.50 each. Available wherever 
tobacco products are sold. 
For FREE information booklet, Write VIKING PIPES, P.O. Box 21888, Greensboro, N.C. 27420 


You give a 
built-in photometer, 
built-in flash and built- 
in fun when you give 

Polaroid's Bi 
Only 244 


* Suggested list price. "Polaroid" and "Swinger"& 
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Big enough to ski wit 


The Sportster weighs just 81 Ibs. A 
man can lift it, load it, and carry it. It’s 
small enough to fit, fuel tank and all, 
in the trunk of a standard size car. 


Yet a lot of far bigger motors can't do 
all the things the Sportster can do. 


It will pop an adult slalom skier out of 
deep water and tow him fast enough 
for real skiing fun. It will lift a family 
runabout or a beamy fishing boat onto 


CATALOG FREE. Write Evinrude Motors, 
4232 N. 27th St., Milwaukee, Wis. 53216 
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a clean, fast plane. It will zip a light 
boat across the water at a 30-mph- 
plus clip. 


And it will throttle down and troll by 
the hour without skip or stutter. 


Sportster comes with all the de-luxe 
Evinrude features. Sound-sealed quiet. 
Sea-tight powerhood, Thermostat. 
Shock-mounted propeller. Full gear- 
shift. And long range plug-in tank with 


New portable powerhouse 
-Evinrude Sportster 25 hp. 


“= . 


small enough to carry 


built-in fuel gauge. And you have a 
choice of high speed or high thrust 
(ski) propeller, 


Key-turn electric starting and remote 
electric choke can be added anytime. 


It has all the things most people would 
like to have in a jack-of-all-sports 
motor. Including an economical way 
with fuel and a bare-bones family 
budget price. 


EVINRUDE i in 


Div. of Outboord Marine Corporation 
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REG. U.S. PAT, OFF MONTHLY 


OPERATION TEKTITE-the amazing 
Story of how four scientists will 
live and work for 


SIXTY DAYS 
ON THE 
OCEAN FLOOR 


Can we adapt to life in an alien environment? In this 
unique experiment, researchers hope to learn more 
about the ocean and men under stress 


By W. STEVENSON BACON 


The first settlers on a vast new continent, the ocean floor, will 
be four scientists. In one of the most dramatic, longest experi- 
ments ever conducted they will live and work for two months in 
a specially designed habitat installed 50 feet below the ocean 
surface. And they'll carry on with their daily activities much as 
you and | do on land. 

The name of this bold pioneering project is Tektite I. (Tektites 
are small, glass-like mineral fragments from outer space that 
are found both on land and in the ocean.) The name was inspired 
by the combination of ocean and space technology represented 
by the habitat. 

The men in Tektite will live under compression. That is, the 
pressure of their atmosphere will equal the pressure of the ocean. 
This became possible with recent Navy research that resulted 
in the development of saturation diving techniques. ''Saturation"' 

Continued 
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Tektite may serve as a model for 
underwater homes of the future 


means that after 24 to 36 hours the body tissues of ILLUSTRATION BY RAY PIOCH 
the crew will become saturated with the gases in the 
breathing mixture. The advantage: Living at ocean 
pressure, they'll be able freely to enter and leave the 
habitat through an open exit and entry hatch. They'll 
be already conditioned to their new environment and 
the pressure will keep water out of the habitat itself. 
Within the two 18-foot-high, 12-foot-diameter 
cylinders that form the Tektite living quarters will be — 
a control bridge, comfortable living space, a wet room | 
where the researchers will don scuba gear Ga 
(Continued on page - 


B". 


A home on the ocean floor, the habitat is designed to 
give scientists comfortable living, free exit and entry. | 
Umbilical cord will carry breathing mixture of oxygen | NA NM 7] 
-and nitrogen, while cables will provide power, com- \ oy V Tot e EU 
„munications. The experiment, both to study the S | Now NES 
ocean and man's reactions to it, is being conducted > 
by the Navy, NASA, and the Department of Interior. 
The habitat was constructed by General cM ^ 
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We go behind the filming of ‘‘The Hellfighters" — 
John Wayne's new movie spectacular—to show how 
' Hollywood's most dangerous scenes were made 


a ^ 


A blazing inferno of propane and diesel fuel, made to order by Hollywood special-effects crew for 


John Wayne (left), shielded from intense heat by a The derrick, called an Athey wagon, hooks onto the 
steel sheet, directs a derrick's movements to draga rig and starts to drag it clear of the blaze so that 
collapsed drilling rig from a furiously flaming oil well. fire fighters can move in to extinguish the blaze. 


* 


Qa fires are terrifying things—even when they are 
made to order for a movie on how daring men spend 
their lives battling these blazes. 

Thats what veteran actor John Wayne discovered 
when a searing 300-foot column of blazing propane and 
diesel fuel threatened to scorch his million-dollar face 
during the filming of “The Hellfighters." 

Wayne's movie role is patterned after the extra- 
Continued 


By W. D. RICHTER 


‘The Hellfighters," roars skyward during the filming of one of the most perilous movies produced. 
Wayne moves in closer to the fire during filming and After an explosive charge has put out the fire by 


is hit by a sudden gust of wind which scorches the starving it of oxygen, Wayne and other fire-fighting 
paint of the oxygen tanks strapped to his back. crew members move in to cap the gushing oil. 


ordinary careers of three men who plunge into 
hell and emerge time and time again, conquerors 
over oil-well fires- Red Adair, Coots Matthews, 
and Boots Hansen—all of the Texas-based Red 
Adair Oil Well Fires and Blowouts Control Co. 

What exactly do they do when fires threaten 
to consume millions of cubic feet of natural gas 
and hundreds of thousands of barrels of oil a 
day? We'll get to that later. 

How fires get started. It’s actually the pres- 
sure from huge natural-gas deposits that forces 
oil up out of the ground. If gas pressure suddenly 
proves too much for the equipment to handle, it 
erupts violently from the ground at supersonic 
speeds. And if the drilling reaches oil before it 
hits this high-pressure pocket of gas, black flam- 

| | ~ Mable liquid is forced upward into a dangerous 
Thie special fre head was created to male mixture with the volatile gas 
re Propane and diesel oil from its two The fluid pressure of the escaping mixture rips 
outer rings. The center ring squirts lamp- things apart when it reaches the surface. Men 
black and water to make it appear that oil working near the well are often hurled through 
is gushing from the flaming well. the air against drilling derricks. The steel struc- 
tures themselves totter. It’s called a “blowout,” 
something every oilman dreads because it usual- 
ly becomes a raging inferno. 

That’s the way an oil-well fire is in real life. 
But how was the crew from Hollywood going to 
duplicate it? Obviously the film people didn’t 
want to work with an actual oil-well disaster. 
They tried to minimize the hazards by using 
special effects to protect their stars and costly 
cameras, but it was still a pretty hot proposition. 

Special-effects expert Fred Knoth traveled to 
Gillette, Wyo., to observe a real oil-well fire. There 
he learned just how close filming crews could get 
their cameras before the equipment would be 
damaged by heat, and they learned how to work 
with the explosives that would be needed. 

Back at his Hollywood labs. There Knoth pro- 
duced a mixture of diesel oil and raw propane 
that could be ignited under pressure and pumped 
skyward to create a tower of flame 300 to 500 
feet tall. To get the blazing liquid that high into 
the air, Fred designed a special “fire head” with 
three pipe inlets: one each for the propane, the 
diesel oil, and the water. The fire head sat be- 
neath a 138-foot-high oil rig and when the pumps 
were turned on, his wizardry produced a blowout 
that Red Adair termed “as frightening as any real 
fire I'd ever seen." 

Wayne saw film clips of a real blaze while pre- 
paring for his role. The actor, who's fought his 
way through just about every dangerous situation 
imaginable, stared at the flames in amazement. 


" 


€T»; | 33 2 ccs 3 
Wayne watches flames towering up to 500 Right then I wondered, he admitted, if I'd 
feet as ignited propane and oil roar from COme out of this film alive. 

fire head. Heat singed hair 100 yards away. [Continued on page 174] 
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Special radio frequency was assigned for communi- 
cations needed to coordinate crews and keep from 
starting any fires while there was danger to the film 
personnel. Muff headphones had to be used so noise 
from the roaring fire could be filtered out. 


Key part of extinguishing oil-well fire is simulating 
a glycyerine explosion which starves fire of oxygen. 


+ 


Three wells are extinguished simultaneously in the 
film. The most dangerous part of the work then be- 
gins, when the fire fighters recap the well to keep 
it from re-igniting and starting a holocaust all over 
again. Gas here is forcing ''oil" out of the wells 
while crewmen move in to cap them. 


A derrick lowers a huge capping valve over one of 
the gushers, as crewmen guide it into place. They 
are drenched by the simulated oil as they secure it. 
Real fire fighters use only brass tools in this opera- 
tion to minimize danger of creating a spark which 
could touch off new fires. Since real oil wasn't 
used for filming, this wasn't necessary. 


$ n A . & - . 
Camera crewmen, wearing protective clothing, try to 
get close to the oil-well fire, as they roll the film. 
Because all possible precautions were taken, only a 


few cases of scorched clothing resulted, and there 
were no serious injuries during the filming. 


Here a derrick moves explosive over the raging fire. 
Streams of water keep it cool until detonation. 
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The perils of winter driving: Scenes like these are chilling to the hardiest motorist, but skill in 


b 


How You Can Be an 


Worried about driving on snow and ice? Here’s how you can 


By JAN P. NORBYE / PS Automotive Editor 


H... you ever come down a hill 
one winter morning towards an intersec- 
tion and put on your brakes only to have 
the weird feeling that the car is accel- 
erating instead of slowing down? Most of 
us have. No doubt you have also come 
to an icy corner and turned the steering 
wheel with no effect whatever on the di- 
rection of the car. And how many times 
have you been stuck on a gradient with 
spinning wheels, unable to make a foot 
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of headway? These are just some of the 
typical winter-driving situations that keep 
many drivers at home rather than risk 
facing these problems again. 

How can you take your car out this 
winter without fear of losing control at 
the crucial moment? 

There is no easy way. Your car must 
be equipped for winter driving, and you 
must exercise extreme caution. You 
should also know skid control. Profes- 
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ntrolling a skid or getting out of a snowdrift can greatly reduce cold-weather hazards. 


Expert Winter Driver 


polish your driving technique and lose your fear of the frozen road 


sional competition drivers often use a 
skid to help them in certain maneuvers, 
but you want to look at skidding as 
something to avoid and, if unavoidable, 
to control. 

First I want to talk about some of the 
elementary things, such as: 

e How sitting right can make you a 
safer winter driver. 

e How to watch out for trouble before 
you reach it. 

e How you can test a road surface 
for slipperiness. 

@ Why seat belts are important even 
in crash evasion. 


e What equipment is best for your 
road conditions. 

To get the answers, I went through the 
Liberty Mutual Insurance Companies skid 
school at Hopkinton, Mass., talked with 
the experts at the Cornell Aeronautical 
Laboratory in Buffalo, N.Y., discussed 
high-speed winter driving with rally-driv- 
er Scott Harvey, winner of the 1968 Shell 
4000, and got all possible assistance from 
the National Safety Council. 

I should point out that I learned to 
drive on Scandinavian roads and have 
spent an above-average number of man- 
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hours traveling sideways in relation to 
the total distance covered. And I have 
to warn you right now that only expe- 
rience can make you a true expert. In 
most places, you can only practice on 
the open road, and that is not the safest 
place to explore the limits of adhesion. 
It would be great if driver-education 
courses could be made to include some 
practice in skid-pad driving. 

Keeping the driver in balance. The sta- 
bility of the car depends on whether the 
driver is properly balanced in his seat. 
Use belts, snugly fitted, to keep from 
sliding sideways in the seat. “If you’re 
not strapped in and you get into a skid, 
chances are the motions of 
the car will force you to 
make steering-wheel move- 
ments you never intended," 
says Arthur L. Pulley, test 
driver at Cornell. This could 
mean loss of control. A 
driver who hangs on to the 
steering wheel for support 
can never hope to correct 


a skid because he’s off bal- Sas: EA 


ance. Belt yourself in, and 
brace yourself with the left 
foot against the floorboards. 
Lean back. Get your sup- 
port from the seat. 

How close should you be 
to the wheel? Allen L. Cud- 
worth of Liberty Mutual 
says it depends on the indi- 
vidual driver and his car 
(shoulder height, reach, 
wheel rake, and height be- 
ing the most decisive fac- 
tors). Mario Andretti likes 
to have his arm slightly 
bent when holding the 
wheel at 12 o'clock; Stirling 
Moss wants his arm abso- 
lutely straight when one 


-Learn skid-control driving method 


skid, you must leave enough room be- 
tween your torso and the steering wheel 
to be able to turn the wheel through 
great angles very quickly. If you're sit- 
ting too close, all you can manage is a 
half turn—and that's not much on a typi- 
cal passenger car." 

Traction and side bite. Tt's traction that 
determines your ability to go and stop. 
Side bite dictates your ability to steer. 
Unfortunately there are no hard and fast 
rules about the tires that give the best 
combination for all-around use. It all de- 
pends on the road conditions. “At 32 de- 
grees studded tires have a clear advan- 
tage on all surfaces. When it gets colder, 


—— — —Ó» = EE E E 
-= 
i 
—-— 


—— — — —— ax 


s- 


Š ) 
T 
i 
1 
J 
! 

: 

+ * 
| 

=| 

y 
H 
| 


hand grasps the top of the 
wheel rim. 

What's best for a racing 
driver is not necessarily the 
best for you. But William 
F. Milliken of Cornell, him; 
self a former racing driver 
and now one of the world's 
leading authorities on vehi- 
cle dynamics and tire be- 
havior, says: “To correct a 
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Front-wheel skid: As you turn 
the wheel for a left curve, the 
car keeps going straight. If the 
road is slippery enough, you'll 
get into a front-wheel skid with- 
out ever touching the brakes, 
but if you use the brakes, it will 
get worse. In the typical situ- 
ation, the car continues in a 
straight line, off the road, until 
it runs out of speed or hits 
something that stops it. 


Front-wheel skid: As soon as 
you feel the loss of steering, 
you straighten the wheels and 
begin stab-braking or pulse- 
braking (see text). When the 
car has been slowed down suf. 
ficiently, it will steer its way 
obediently around curve. Do 
not apply throttle until you see 
your way back onto straight- 
away. Never go into a slippery 
curve under acceleration. 


the studs lose their penetrative power and 
rubber quality becomes more important,” 
says ‘Ted Haselton of Cornell. Radial- 
ply tires are probably better than snow- 
tread tires on glare ice and about as good 
in soft snow. In hard-packed snow, the 
snow tread seems best. Chains give ex- 
cellent traction but are prone to sideslip 
on certain surfaces. One thing everybody 
agrees on: Underinflation does not im- 
prove traction. Keep normal tire pressure 
in all wheels. 

Ted Haselton adds one important point 
about studded tires: “If used, use studs 
on all four wheels. The rear wheels may 
provide all the traction, but the front 


wheels do all of the steering and most of 
the braking.” I would like to extend this 
to include all winter tires, as in fact is 
recommended by Mercedes-Benz in its 
owner’s manuals. It makes more sense. 
For many years, rally drivers all over 
the world have worked on the p-inciple 
that whatever type of tire is chosen, the 
same type is used on all wheels. 

It’s relatively simple to apply this to 
your own situation. Whether you need 
studs or regular snow tires, you should 
have a complete extra set of wheels. Your 
highway wheels-and-tires are then stored 
during the winter and vice versa. 

"Bridge freezes before roadway.” This is 


Continued 
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"Don't use the brakes except to stab" 


a familiar sign in most snow-belt states. 
The reason for the warning is that the 
bridge is isolated from the earth and 
therefore cools quicker in a temperature 
drop. Heed this warning. Show caution 
even if the bridge is in line with the 
roadway. 

A bigger problem is that there are 
many other danger spots on the roads 
without warning signs. Your best clues 
are changes in road surface. Watch out 
for shiny blacktop—this is a smooth sur- 
face prone to icing. Roadway freezing 
often begins with light snowfall. The snow 
melts because the road 1s still warm, but 
when the asphalt cools off, icing begins. 
“Concrete roads are sometimes even 
smoother than blacktops, but tend not to 
stay slippery for so long," says Allen 
Cudworth of Liberty Mutual. 

*Listen to the road noise," adds Cud- 
worth. “A rough blacktop with good drain- 
age gives a high-frequency sound, while 
a smooth, shiny blacktop is quieter. If 
the noise changes without any visual dif- 
ference in road surface, this is your cue." 
Since ice tends to muffle road noise, 
the pavement may be the same, but 
you've reached a cooler stretch of road. 
“During snowfall, watch for wind," Cud- 
worth advises. “If the snow is blowing 
away, it's not melting on the road. But 
wait a minute—that doesn't mean there 
aren't any old ice patches around!" 

How can you safely find out just how 
slippery a road is? There are three low- 
speed tests. Feed gas and check for wheel- 
spin (loss of traction). Or you can cock 
the wheel to see how the car responds. 
Finally, apply the brakes and see if 
they lock the wheels. On the turnpike, 
use the accelerator test only, as the oth- 
ers may get you in trouble. 

Skid control. ‘The most common fault 
drivers make when they start skidding 
is to apply the brakes. Rule Number 
One is: Don't touch the brakes. Instead, 
countersteer. As long as you can retain 
directional control, you have a chance. 
When the car is going straight again, 
you can apply the brakes (if you need 
to). How do you countersteer? No doubt 
you've read or been told “steer into the 
skid.” This is meaningless. Actually, Bill 
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Milliken says: “Drivers instinctively turn 
the wheel the right way. Untrained driv- 
ers may be a little slow in countersteer- 
ing, but they seem to know where to 
steer.” What it really boils down to is 
keeping the front wheels pointed where 
you want to go, regardless of which way 
the tail is wagging. 

Allen Cudworth advises the average 
driver to stay off the throttle when cor- 
recting a skid. 

Can you stop? To keep things simple, 
Cudworth also refuses to recommend 
down-shifting. He simply tells the ordi- 
nary driver to stab at the brakes, at about 
one-second intervals, in cadence with the 
car’s pitch rate. Scott Harvey says he 
uses the brakes the same way, but down- 
shifts smoothly, letting the rear wheels 
hold the car back while the front ones 
still steer. I always downshift, manuals 
and automatics, and would recommend 
that you practice smooth downshifts be- 
fore winter sets in. 

The theory of cadence braking is to 
utilize forward weight transfer to in- 
crease brake force during nose-dive which 
is when traction reaches a peak. 

Art Pulley of Cornell has this to say 
about winter driving: “To make the fast- 
est stop, you want to apply and release 
the brakes as quickly as your muscles can 
manage. Ideally, you should reach a 
point where the wheels are just short of 
locking and stay there, but no driver can 
do that. He's either not braking hard 
enough, or he's overbraking if the brakes 
are released immediately. I am for five- 
seven cycles-per-second ‘pulse braking, 
which means that the wheels never stop 
oomp sey but are always in a partial 
skid.” 

And what do I do? I usually start off 
with very quick stabs, then go down on 
frequency and up on brake force as the 
car slows down. 

What you should keep in mind is that 
both methods are far better than just 
standing on the brake. All that will give 
you is a four-wheel skid, and complete 
loss of steering. 

How to get going. I have always pre- 
ferred a manual transmission for getting 
under way on slippery roads, since you 
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Instructor Allen Cudworth (left) of Liberty Mutual 
jokes with the author after putting him through the 


can keep torque loads down by engaging 
third or top and easing the clutch out 
with a minimum of wheelspin. Automat- 
ics need a certain torque buildup before 
they will actually turn the driving wheels, 
and then wheelspin starts immediately. 
Here, Scott Harvey has another idea: 
*By using the brakes to gradually re- 
lease the rear wheels I get more trac- 
tion than by simply feeding gas. This 
gives the automatic an edge over manual 
transmissions. It gives you very precise 
control over the car." 

How to keep going. The best way, says 
Scott Harvey, to get up a hill is to put 
chains on. Most people haven't got chains 
on. *If you're moving, maintain your 
speed as much as possible. To keep the 
driving wheels from spinning, put your 
right foot on the accelerator, left foot on 
the brake, and you can control the torque 
very accurately." 

If wheelspin slows you to a standstill, 
what you do depends on the traffic con- 
ditions. If the road is clear, you can make 
a reverse U turn and head downhill. If 
not, get over to the side and back down. 

Keep your path clear. Adjust your speed 
to your clear headway. This is most im- 
portant in turnpike driving. Watch for 
any threat to your clear path, and be 
prepared to change your path accord- 
ingly. Scan the sides. Look far ahead. 
Slow down when in doubt. If, despite 
everything, your path gets blocked, have 
an escape route ready (median strip, 
shoulder). Do anything to avoid a head- 
on crash. 


PENES 


skid-control school. At right, Norbye spins out with 
locked rear wheels as part of the test. 


The big word is caution. I’m not a sissy, 
nor are any of the men I talked with in 
preparing this story. But we all agree 
that there’s nothing better in a tricky 
winter driving situation than lack of 
speed. Of course, you don’t want to waste 
time on the road, either. You want to 
go as fast as conditions allow. The an- 
swer Is concentration. Winter driving de- 
mands your full attention. Speed up 
where you can, and slow down when in 
doubt. 

Here are 10 points you want to keep 
in mind this winter: 

1. Keep the wheels rolling, no matter 
what. Remember, you can’t steer a skid- 
ding wheel. 

2. If you can’t stop, try to steer your 
way out of trouble. 

3. If you’re buying a new car, get a 
limited-slip differential. 

4. Use studs on all four tires 
snow tires front and rear, too). 

5. Lean back, be comfortable—but 
alert. 

6. Use a light foot on the gas when 
starting from standstill. A heavy foot 
will only dig the wheels deeper into 
the snow. 

7. If you don’t have snow tires or 
chains, carry a sandbag or two in the 
trunk. 

8. Don’t hang on the wheel for bal- 
ance, but keep your arms ready for quick 
correction (countersteering). 

9. Don't use the brakes, except to stab. 

10. Downshift to slow down, with both 
automatic and manual transmissions. 


(and 
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TerraStar walks, rolls, or paddies 


This is a go-anywhere vehicle with a ven- paddle through mud, soft sand, or swamps, 
geance. It will travel smoothly along at up and swim at six knots in water. 
to 45 m.p.h. on a hard-surface road, roll The amphibian, called the TerraStar, uses 
or walk over the roughest hard surface, a unique new means of locomotion. On hard 
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Sailplane goes aloft on own turbojet power 


This French sailplane doesn't have to be towed to fly. 
It has a tiny turbojet engine (above) that permits it to 
climb to 10,000 feet in 15 minutes. Power is then cut and it 
soars freely until landing, when the engine is started up 
again for the approach. The 65-pound engine puts out 176 
pounds of thrust. The sailplane carries enough fuel for 20 
minutes of powered flight. 
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MAJOR-WHEEL 
GEAR TRAIN 


MODE 
SHIFT 
CLUTCH 


Each TerraStar 


major wheel con- 
sists of three minor wheels on 
secondary axles set radially around 


main axle. A gear train in the 
spokes carries power to the minor 
wheels from a drive shaft inside 
tubular major-wheel axle; these 
gears also raise overall gear ratio 
for road speeds. Mode clutch 
shifts between major, minor wheels. 


surfaces it rolls along on eight of its 12 
wheels; when the going gets rough, it simply 
"steps" ahead by putting one wheel down 
in front of another. The system is called 
major wheel/minor wheel. In the major- 
wheel mode, entire wheel assemblies (each 
made up of three minor wheels) rotate to 
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Space boom gets dunked 
in underwater tests 


The space scientist at right 
is being held underwater by 
a serpentuator, a mechanical 
boom that astronauts may use 
in space. The Martin Mar- 
ietta device was tested under- 
water in a large swimming 
pool to achieve a close ap- 
proximation to the weight- 
lessness in space. 'l'he boom 
will support astronauts during 
extravehicular activity. 
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A speed of about six knots can be made in water—fast for an amphibian. 


step over rough terrain and propel the ve- 
hicle through water. In the minor-wheel 
mode, for relatively smooth surfaces, the 
minor wheels are driven. 

Both civilian and military versions of the 
TerraStar are being developed by Lock- 
heed Aircraft Service Co., Ontario, Calif. 
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Can we ever really 


BAN THE 


Could the scientists of the world force abandonment 
of nuclear weapons as they do in the author’s popular 
novel? It just might happen 


i. the novel, ‘‘Vanished,’’ | postulated a situation in which the nuclear 
scientists of the world band together in a secret society with a single 
aim: to force the political leaders of the atomic powers to forever ban 
manufacture of the bomb and to defuse all existing stockpiles of nuclear 
warheads. In fiction, it worked, thanks to the license granted the novel- 
ist. But would it work in reality? Is the hope of “Alpha,” code name for 
the venture in fiction, just a pipe dream? 

| think not, but let me backtrack a bit. In preparing this article, 
was surprised to discover that of six books l've written or helped write, 
five of them have dealt with the menace of the bomb in some form. 

! This might be a personal obsession, 
By FLETCH ER KN FEBEL but | don't think so. | think it reflects 
Author of “Vanished” and other best sellers the spectral twilight that has hovered over 
the human spirit for 23 years, ever since 
the first earth-rending atomic roar at Alamogordo, N.M., vaporized a 
100-foot tower and caused a blind woman scores of miles away to cry 

out that she had seen a light. 

A curious feeling of monstrous unreality blankets the waking hours of 
sensitive men. People read of the titanic strategy decisions being 
pondered in Washington as they would those of little green men on a 
distant planet. Once, for instance, we were all going to bury ourselves 
like moles. Even such a patently hearty and vibrant fellow as New York's 
Governor Nelson Rockefeller advocated a massive bomb-shelter program 
to entomb the nation. Weird moral dilemmas were propounded: Did a 
man who built his own bomb shelter have a right to shoot a neighbor who 
attempted to get in, thereby overcrowding the radiation-free refuge? 
Should we spend $5 billion on a “thin” antimissile net to shoot down 
hydrogen warheads from Red China, knowing that in the game of nuclear 
chess any defensive move incites an offensive reaction and thus a prompt 
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BOMB? 


spiraling of the atomic arms race? That is what the Sentinel antiballistic- 
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missile system proposes. 
We found that we owned a fleet of submarines which could annihilate 


Russia with warheads flung out of the sea like flying fish. We lost a B-52 i as 

bomber, laden with two nuclear weapons encasing explosive charges "e, 

equal to 24 million tons of TNT, in a North Carolina crash. ay 
We lost hydrogen bombs off Spain and over Greenland, and people 
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might well wonder whether we could manage to blow up the world mere- 
ly by practicing. Reading the morning newspaper over the breakfast 
table is something like wandering through a psychedelic cavern at mid- 


nn 
x 


night. The world, any intelligent person might conclude, had become a 


20g 

$ 

ae 
ERN 


M^ LL us. 


iq 
2 


vast, hopeless loony bin. 
The impact on young people has been even more profound, for the 


young are the sensitive ones, the moralists, the seekers. Death awaits 
us all, but instant and massive death hurled from the skies at any mo- 
ment by unseen and unknown “button mashers”’ is something new in 
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human history. 
The bomb has had a wide, corrosive, and depressing effect upon the 


young. They sing their sad laments over guitars while the girls’ long hair 
weeps for the coming suicide of humanity. Of hundreds of letters I've 
received from high-school and college students, few fail to mention the 
bomb. They hate it, with a deep, poignant, and lasting passion. 


How the arms race has shaped the world we live in 
The bomb has wrought immense changes in our society. For one thing, 
it has transformed America into a vast aerospace-nuclear arsenal hous- 
- ing a weapons industry upon whom millions of people depend for a liveli- 
hood. The dimensions of that structure, and its tremendous influence on 
Continued 
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“Stockpiled...enough to 
favor every human being 
with 10 tons of TNT..." “= 
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"Millions 

of people are 
waiting for 
deliverance from 
the war god in 
the atomic 
helmet who 
poisons our 
existence with 
his inhuman 
clucking over 
megatons, 
radiation, and 
ICBMs..." 


our politics, has been depicted in frightening detail by the nuclear physi- 
cist and author, Ralph E. Lapp, in his new book, ''The Weapons Culture" 
(W. W. Norton & Co., New York, 1968). 

The change has come with striking swiftness. In just one generation 
since ''Little Boy” exploded over Hiroshima, the country which manu- 
factured and delivered that bomb has become a maze of city-razing war- 
heads, rockets, missile silos, think tanks, war-game computers, hydro- 
gen bombers, and electronic listening devices. 

There are 1,000 Minutemen missile launchers buried in the tawny 
western prairies, 41 Polaris submarines carrying 656 hydrogen war- 
heads, 600 long-range bombers, each capable of incinerating the largest 
city on earth. 

In his famous atomic arms speech of September, 1967, former Secre- 
tary of Defense Robert S. McNamara said our alert forces alone carry 
2,200 weapons, each with a punch of a million tons of TNT. Since the 
Atomic Age began, the nuclear powers, the U.S., Russia, China, Britain, 
and France, have exploded the equivalent of one billion tons of TNT in 
weapons tests. 

The exact size of the United States nuclear stockpile remains secret, 
but it can be estimated from various discreet official statements to num- 
ber somewhere between 50,000 and 100,000 bombs and warheads. 
Russia's reserves, while not as large, nevertheless pack enough destruc- 
tive power to wipe out human life in Europe and North America. 

Eight years ago, John F. Kennedy, then a senator, estimated that the 
world's nuclear stockpile represented a mountain of 30 billion tons of 
TNT—or enough to favor every human being with 10 tons of TNT—and 
the amount has grown by billions of tons since then. 

As the leader of the maniacal nuclear arms race, the United States has 
also become its prisoner. The colossal arms industry is the nation's 
largest and most effective lobby. 

There is reason to believe that millions of people, however subcon- 
sciously, are waiting for deliverance from the war god in the atomic 
helmet who poisons our existence with his arid and inhuman clucking 
over megatons, overkills, radiation levels, first-strike capabilities, ICBMs, 
and that horror of acronyms, FOBS—fractional orbital bombardment 
system, which means starting an H-bomb rocket orbiting and then, be- 
fore it completes an orbit, firing it down on Omaha or wherever by remote 
control. (The passionless terminology of the intellectuals of nuclear war 
is not the least part of the bomb's grotesque impact on our culture.) 


Political leaders need organized outside pressure 


Political leaders sense the malaise and the unrest in the world over the 
bomb and its derivatives of terror. Thus we have had cautious early 
steps: the treaty to outlaw all but underground testing of the ‘‘nukes”’; 
the treaty to prevent spread of atomic weapons in outer space; the Latin- 
American treaty of Tlatelulco to prohibit manufacture, use, possession, 
or transportation of the bomb in Central and South America. But all 
these do little more than nibble at the core of the problem, and since 
China has spurned all pacts and France has refused to sign the test-ban 
treaty, the nuclear terror remains pervasive. 

“Vanished” took the implied position that political leaders will not 
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move to ban the bomb without heavy organized pressure from other 
sources. | believe this is realistic. Thus far no world leader has given 
more than lip service to total nuclear disarmament. 

A politician is a captive of a high-strategy environment that includes 
persuasive military men who always demand the maximum in weaponry, 
of huge defense industries, of national ego complexes, and of thinkers 
who believe annihilation will be avoided if only we develop more sophis- 
ticated weapons. 

“Vanished” also postulated a secret society of nuclear scientists, in- 
ternationally organized in both non-Com- 
munist and Communist states, who vow 
to cease all work on weapons manufac- 
ture unless the heads of governments 
negotiate a treaty for total atomic dis- 
armament. Is this credible? At first 
glance, perhaps not. But there have 
been seeds sown within the atomic com- oss 
munity indicating that organizers might ME 
find fertile ground for such a worldwide g& 
disarmament effort. 

The first seeds were implanted even 
before the bomb fell on Hiroshima. In 
the winter of 1945, when it became ap- 
parent that Hitler’s Third Reich would 
soon be crushed, a great ferment stirred 
atomic scientists in this country, par- 
ticularly at the government’s Metallurgi- 
cal Laboratory in Chicago. Seminars 
were held, great issues of life and death 
debated, and memoranda circulated in- 
side the heavy classified channels in 
which the physicists, chemists, and 
mathematicians worked. A small but 
potent group raised doubts about using 
the atomic bomb. 

Dissenters from the ‘‘fire-when- 
ready” policy of General Groves included Leo Szilard, the brilliant refu- 
gee Hungarian physicist, and James Franck, a Nobel Prize physicist who 
had fled Nazi Germany. 

Szilard provoked such argument that a secret poll was taken of 150 
scientists at the Chicago Met Lab. It showed that an overwhelming 
majority opposed use of the bomb on Japan without some prior demon- 
stration of its apocalyptic power of devastation. 

In July, with President Truman in Potsdam to confer with Stalin and 
Churchill, Szilard got the signatures of 67 atomic scientists on a petition 
urging Truman not to drop the bomb without a specific warning to Japan 
on the nature of the weapon. This petition reached the White House, but 
was never forwarded to Truman at Potsdam. The bomb fell while Truman 
was returning across the Atlantic on the cruiser Augusta. Though the 
pleas of the scientists were spurned, the seeds for organized action had 


[Continued on page 182] 


Nuclear weapons 
are spreading 


A thermonuclear cloud 
rises over Fangataufa 
Atoll in the South 
Pacific, scene of 
France's first test of 
the hydrogen bomb on 
August 24. The 

French also plan to 
build ICBMs. 
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Automatic Headway Control, an ingenious radar computer 
system now being tested by Ford engineers, could be the 
answer to clogged highways and rear-end collisions 


By JIM DUNNE / PS Detroit Editor 


reeway driving without pedals is com- 
ing your way. And you'll love it! 
Inside a guarded test track just outside 
Detroit, a small clique of electronic wiz- 
ards is brazing the final circuits on a 
spanking-new control system that will 
make your driving job much less demand- 
ing, and measurably more safe. 
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Put yourself behind the wheel of the 
car they are working on for a moment: 
You are driving along the highway, your 
automatic speed set for, say, 70 m.p.h. 
You steer the car to stay in your lane or 
to change lanes when you want to pass. 
That’s all. You have nothing else to do. 
Your pedals are now controlled by Auto- 
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RECEIVER 


COMPUTER 


ACCELERATOR CONTROL 
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| BRAKE € CONTROL 


matic Headway Control, an electronic tomatic highway devices, AHC is already 
system both simple and sophisticated that working in a test car—I drove a modi- 
may be the long-awaited first step toward fied T-bird on a public road in Dearborn 
completely automatic highway driving. back in October. Even more important, 

Okay, so you've heard of the automatic one car carries all parts needed to make 
highway for a long time. What makes the system work—no highway or other- 
AHC so special? car components are necessary. 

Two things. Unlike most proposed au- Continued 
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Infrared broadcaster (dark-lensed headlight) and re- 
ceiver are lab versions of radar sender-receiver set. 
The AHC system takes 100 watts of electricity. 


You get the urge to touch the brakes . . . but the AHC car slows 


Basically, AHC is a driver aid. It 
takes over all direction of the car except 
steering while the car is in light or mod- 
erate traffic. 

Key components in AHC are a minia- 
ture radar sending-and-receiving unit, 
plus a computer. These provide speed- 
of-light reactions to changing highway 
conditions, capable of snubbing the brakes 
or depressing the accelerator split sec- 
onds faster than the human brain can 
signal leg muscles to react. 

Two cars were used in the evaluation 
run, the AHC-equipped 1968 Thunder- 
bird and a 1969 Ford control car. The 
new Ford happens to be well suited for 
this test since it has a car-wide strip of 
light reflectors just below the trunk. 

Driving with AHC. With the Ford run- 
ning at a steady 30 m.p.h. far ahead on the 
roadway, I set the T-bird to run at 40 
m.p.h., took my feet away from the pedals, 


Ford Engineer Gerald Scott shows relative position of AHC out- 
side components. Reflector poses as tail-light reflector of lead 
car with sender-receiver in relative position of AHC car. 
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them easy to install. Operation of the throttle is 
similar to that of a standard speed-control system. 


and waited. AHC took over at this point 
and worked just as predicted. The T-bird 
came up behind the Ford to a preset 
distance. Then the engine backed off 
and the brakes were momentarily ap- 
plied to slow the car down. 

As the distance between the cars 
widened, the T-bird engine speeded up 
until the ideal interval was reached. Then 
the T-bird followed the Ford with little 
apparent change in speed, keeping a safe 
distance at all times. 

Except for some surge in acceleration, 
and one hard braking maneuver, the sys- 
tem worked exactly as planned. When 
the Ford speeded up, the AHC T-bird 
followed. When the lead car pulled off 
the road, the T-bird speeded up to its 
preset maximum speed as I steered it 
down the roadway. 

While driving, you get the urge to 
touch the brakes when AHC first brings 


Sender and receiver, seen ahead of radi- 
ator in Thunderbird test car, will be hid- 
den behind grille in production version. 
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Small size of brake and throttle controls makes 


Testing components shown above include computer 
box, extra battery, and transformer fitted into trunk 
of T-bird equipped for Automatic Headway Control 


[ix “wt woe ee wa 
ENS 


system. With microelectronics, the computer and the 
transformer will shrink to the size of a jewelry box. 
The extra battery will not be used in this version. 


down a split second before you feel you must slam them on 


your car up behind another. But the 
AHC car slows down automatically a 
split second before you feel you must 
slam on the brakes. Other than that, 
AHC takes no more getting used to than 
a standard speed-control system. 

Only four major parts. R. H. Lesser, 
Ford Motor Co. electronics researcher 
who developed the system, says there are 
four major components in AHC: two 
new, and two modifications of existing 
parts. The new parts are an infrared ra- 
dar set and a computer. The modulation 
scheme within the radar uses sending and 
receiving information to measure the dis- 
tance between two vehicles. 'This infor- 
mation is sent to a computer where it is 
combined with the data on the speed of 
the AHC vehicle. 

The computer determines whether the 
AHC car is closing on the car in front, 
whether it is dropping behind, or whether 
it is maintaining a fixed distance. The 
computer then calculates a safe distance 
that should be maintained between the 
cars. If the actual distance differs, it 
signals the accelerator or brake to estab- 
lish the proper distance. If the car in 
front moves off the road, the AHC car 
wil accelerate to its preset maximum 
speed. Then it will act like a car with a 
standard speed-control system, until an- 
other car in front activates the radar. 

'The two modified parts are a standard 
brake and throttle hooked up for electri- 
cal control. 

AHC is a noncooperative system. This 
term means that only the parts on the 


system-equipped car are needed to make 
the device work. 

The maximum speed of AHC can be 
set by the driver, usually the speed limit 
of the roadway. However, an over-ride 
is provided on both the accelerator and 
brake so the driver can take control of 
the car at any time. 

Coming soon. Out at Ford’s labora- 
tories, Lesser explains that all parts nec- 
essary to build an AHC system are 
avallable now, but not as a unit. The 
computer in an accompanying photo- 
graph is many times larger than a final 
design would be. Other parts can be 
combined and miniaturized, too. A pro- 
duction version of an AHC system would 
weigh about 20 pounds, and cost a new- 
car buyer between $200 and $300. 

Lesser says that a high-production ver- 
sion of AHC can be ready for public use 
by the middle '70s, and probably be sold 
as optional equipment. Other controls, 
such as “slippery-pavement” and “dry- 
pavement" settings, and antiskid braking 
systems, could be built in. 

Summing up, AHC promises three de- 
sirable benefits: 

e It adds driving pleasure, relieving 
the driver of much of the nuisance of 
pedals. 

€ It increases driving safety, practical- 
ly eliminating rear-end collisions. 

e It aids traffic flow by keeping cars 
moving at a uniform speed and distance. 

As a first step to completely automatic 
highway driving, it promises to be an 
easy one. Gs 
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$100... 


gets you started with this 
Kodak outfit: palm-size In- 
stamatic M12 camera 
(fixed-focus 14mm  f/2.7 
lens; only one simple set- 
ting, clued by exposure 
guide on camera) for about 
$30; Instamatic M50 projec- 
tor (self-threading; 22mm 
f/1.5 lens; 200-foot reel ca- | 
pacity) for about $63. A dol- | 
lar will buy an effective 
"screen" —a  30-by-40.inch | 
matte white mounting board | 
—at any art-supply store. 

Items you'll want to add 
later: Kodak movie light for 
indoor shooting ($20): Ko- 
dak 40-by-40-inch glass- 
beaded screen with auto- 
matic opening tripod ($17). 


$210... 


more versatility in this 
Anscomatic 870 movie out- 
fit: Anscomatic ST/87 
camera (8-to-26mm manu- 
al-zoom f/1.7 lens, scale 
focusing, through-the-lens 
viewing, automatic expo- 
sure); Anscovision 488 pro- 
jector (shows both Super 8 
and double 8, f/1.4 fixed 
lens, automatic film thread- 
ing, reverse, and single- 
frame projection, 400-foot 
reel capacity); movie light; 
" | | Bu | camera carrying case; 30- 

Bawscownc O dd M Yum. RU | e Lby.40 table screen. Also 
"me x | ae [— $3 Qu i — : | (not shown): Anscochrome 

I| film cartridge with pro- 
cessing and four batteries. 
Camera, separately, is 
$104.50; projector, $89.50. 


$555 


drawer equipment for seri- 
ous movie making: Nikon 
Super Zoom 8 camera (8.8- 
to-45mm f/1.8 lens with 
power or manual zoom, fa- 
der, through-the-lens auto- 
matic exposure with manual 
over-ride, reflex viewing with 
split-image rangefinder, 12- 
18-24-f.p.s. speeds plus 
single frame, remote con- 
trol, fold-back grip) at 
$269.50; Kodak movie light 
($20); Kodak M95 projector 
(Super 8 and double 8, 22. 
mm f/1.5 lens or 20-32mm 
f/1.5 zoom lens, self-thread- 
ing, seven speeds) $200 
(zoom lens $20 extra); Da- 
Lite Electrolet 50-by-50-inch 
automatic screen, $64.95, 
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How to Get Started 
in HOME MOVIES 


Still pictures are great. But nothing beats action—and 
movies—for recording the big moments of your life 


By PAUL WAHL 


M... almost everybody from the hairy 
underground to the kids in the third 
grade makes movies. Isn't it time you 
got your feet wet? As a satisfier of the 
creative urge, film making beats painting 
by numbers. And while color slides 
are nice, the pictures don't move. 

]ts easy, too. If your reluctance to 
take up home movies is based on the old 
8mm systems, forget everything you 
know. Today’s Super 8 is something else. 
With automated cameras and a foolproof 
film system that couldn't be simpler, Su- 
per 8 has made movie making a snap. 
You just open your camera, drop in the 
film cartridge, shut the door, and shoot 
great pictures. 

Home movies are better than ever with 
Super 8. 'The pictures on the screen are 
brighter and sharper than they used to 
be with old double 8. That’s because Su- 
per 8, thanks to a 50-percent increase in 
the size of the film frame, needs less en- 
largement to fill the screen. Smaller 


sprocket holes closer to the edge and less 
space between frames made this improve- 
ment possible within the same 8mm film 
width. 

The do-everything cartridge. Super 8 
has replaced double 8 as the No. 1 ama- 
teur movie format. Heart of this system 
is a little black plastic box, three by 
234 by 15/16 inches, factory-loaded with 
50 feet (plus leader and trailer) of 8mm 
film, perforated on one edge. This car- 
tridge incorporates side-by-side supply 
and takeup chambers with coaxial reels, 
and an exposure window with a pres- 
sure plate to hold film flat during expo- 
sure. Notches in the front edge of the 
cartridge position it in the camera, set 
film speed for the exposure-control sys- 
tem, indicate the correct developing pro- 
cess, and control a built-in filter for day- 
light shooting with Type A color film. 

Color films currently available in Su- 
per 8 cartridges include: Agfachrome, 
Anscochrome II, Dynachrome, Koda- 

Continued 


jingle 8—same film format with different cartridge design 
ike Single 8? The Fujica ~ | 

300 has 10.5-to-27.5mm 
anual zoom /f/1.8 lens, 
cale focusing, reflex view- 
nder, automatic exposure, 
Im backwind for lap dis- 
olves. About $125. Fujica- 
cope M3 projector shows 
ingle 8, Super 8, or double 
, has 15-25mm f/1.3 zoom 
ns, self threading, vari- 
ble-speed control, 400-foot 
single 8) reel capacity. It 
alls for $159.95. 
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Do’s and Don’ts for better movies 


€ Keep the sun behind you or to your side. can time a scene in seconds, by counting 

® Don’t tilt the camera at an angle except for slowly to yourself: “One thousand and one, 
special effects. one thousand and two, one thousand and 

€ Hold your camera steady (when practical, three. . .''). 
use a tripod or other support to brace it). Compose before you shoot. This is difficult 

€ Pans, tilts, and zooms can be effective, but in candid shooting, but when you can, com- 
don't overdo them—they can be distracting, pose the frame carefully to avoid distract- 
even annoying, to the viewer. ing backgrounds and details. 

€ Shoot children from low angles—a high Plan your movies in advance. You don't 
viewpoint produces an unpleasant fore- need a scenario, but some notes about the 
shortening effect on the screen. scenes you want to shoot (even a mental 

e Keep scenes short—for most subjects, a "script" will help) avoids wasting film in 


five-to- 10 second scene is long enough (you 


haphazard shooting and eases editing. 
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completely different. The Single 8 50-foot 
cartridge is plastic, measures a slim 14 by 
four by 25% inches, making possible flat, 
pocketable cameras. Supply and takeup 
reels are one over the other in the same 
plane. Reel hubs are accessible, so film 
can be rewound (not possible with Su- 
per 8), permitting special effects such as 
of the photo industry has adopted the lap dissolves to be made in the camera. 
Kodak-designed Super 8 system as stan- Unlike the Super 8 cartridge, there is no 
dard, Fuji Photo Film Co. has its own pressure plate in the Single 8 cassette— 
amateur movie system, Single 8. it's in the camera, instead. Fuji claims 

The film format is the same as Super this makes for sharper pictures, but no 
8’s and projectors handle the two inter- such difference is noticeable in a compari- 
changeably. Since Single 8 films have a son of Super 8 and Single 8 movies. The 
polyester base instead of acetate, they're cartridge is instant-loading—you just 
thinner (stronger, too) and you can put drop it in; film speed is set automatically. 
a third more footage on a reel. With the exception of two Honeywell 

The big difference between Single 8 and Elmo models that handle both Super 8 
Super 8 is in the cartridges, which are and Single 8, the only Single 8 cameras 


chrome II, Sears, and Wards. All are 
*outdoor-indooor" Type A films rated 
ASA 25 daylight (with filter), ASA 40 
tungsten. Kodak also offers two black- 
and-white reversal films in Super 8 cart- 
ridges: Tri-X Type 7278 ( ASA 200/160) 
and Plus-X Type 7276 (ASA 24/40). 

The maverick from Japan. While the rest 
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Projector features 


1. Dual format. Some Super 8 projectors handle doubl 
8 (‘regular 8mm") films, too—usually by means of . 
selector switch and a special spindle adapter. If yo 
have a library of double 8 films, the dual-format featur 
is desirable; otherwise, you may never use it. 2. Zoon 
lens. If projector-to-screen distance will vary at differen 
times, you should have a zoom lens. It gives you ; 
seven-eight-foot leeway in filling a 40-inch screen 
3. Automatic film threading. Now standard, this is i; 
boon to ''all-thumbs"' projectionists. You just put th 
reels in place, insert the film leader in an opening, tur 
on the projector. 4. Variable speed. Normal speed is 11 
frames per second. Some projectors can slow down fo 
a ‘‘slow-motion” effect or speed up to produce a comi 
effect or accelerate passage of unimportant parts of | 
film. 5. Single-frame projection. This lets you show | 
single frame as a still. 6. Fast rewind. Eliminates th 
long wait while a film rewinds slowly. 7. Reel capacity 
A 400-foot reel lets you splice eight cartridges together 
runs for 27 minutes. Most projectors take it. 
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e the four Fujica models ranging in 
‘ice from $79.95 to $199.95. These have 
] the usual features, including automat- 
exposure control; the three higher- 
1ced ones have zoom lenses. 
Only Fuji makes Single 8 films. Two 
lor and two black-and-white types are 
'allable: Fuiichrome R25 (daylight— 
SA 25), Fujichrome RT50 (tungsten— 
SA 50), Fujipan R50 (ASA 50), Fuji- 
in R200 (ASA 200). 
Super 8 or Single 8? 'The two systems 
e equally good. The major advantage 
Super 8 is its general adoption as the 
andard amateur movie format. There 
e over 100 Super 8 cameras on the mar- 
t, ranging from under $30 to over $700. 
x brands of color film are available in 
iper 8 cartridges, sold everywhere. 
In Single 8, you have only a few cam- 
a models from which to choose; there 
only one make of Single 8 color film 
Fujichrome—and the corner drugstore 
obably doesn’t have it, although you 
n buy Fuji films at almost any camera 
op. 
Must home movies be silent? Not any 
ore, Recently Bell & Howell intro- 
iced *Filmosound 8" [PS, Oct. '68], a 
w lip-synchronous sound system using 
andard Super 8 film and a special tape 
ssette with an outfit consisting of cam- 
a, sound-synchronizing portable cas- 
tte tape recorder, and projector—all usa- 
[Continued on page 184] 


iting your movies—removing the bad scenes and 
ranging others for best sequence—will keep your 
dience from going to sleep. You can use a projec- 
', but a film editor eases the job. This consists of 
small viewing screen with hand-cranked (a few are 
yXtorized) takeup and rewind reels, a marker to 
licate cuts, and, in some units, a built-in splicer. 
ooks Home Movie Theatre, above, has 4Y5-by-517. 
zh screen. It's $39.95, Others cost as little as $10. 
en if you don't edit, you should splice your films 
gether on longer reels for less-interrupted show- 
n Splicer, like $8.50 Kodak unit in foreground, 
wides the most convenient way to do this. 
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Camera features 


1. Film drive. All Super 8 and Single 8 movie 
cameras have battery-powered film drives. The 
same batteries may power lens zooming. Nor- 
mal running speed is 18 frames per second. 
Many cameras offer additional speeds—12 and 
24, 32, or 36 f.p.s. The faster film goes 
through the camera, the slower the action on 
the screen. The 12-f.p.s. speed is rarely used; 
its longer exposure allows shooting in dim 
light, but speeded-up action may look comic. 
True slow motion occurs at 48 or 64; 24, 32, 
and 36 are really "slowed." These speeds 
smooth out scenic pans. 2. Battery tester. Lets 
you check batteries. Test every time you load. 
3. Single-frame exposure. Lets you expose one 
frame at a time for animations or time-lapse 
movies. 4. Remote control. Lets you operate 
camera from about eight to 10 feet away— 
useful when camera position is hazardous, for 
filming wildlife, and to include yourself in a 
scene. 5. Fade control. Adds a pro touch. With 
"fade-in," scene gradually emerges from dark- 
ness; with ''fade-out," it darkens until it dis- 
appears. 6. Zoom lens. Offers continuously 
variable focal length from wide angle to tele- 
photo. Zoom ratios (longest focal length di- 
vided by shortest) range from 3:1 to 12:1. With 
power zoom, you push a button and lens zooms 
in or out—smoother than with manual zoom. 
7. Reflex viewfinder. Most zoom-lens cameras 
have a bright, through-the-lens re ex finder 
that shows each scene just as it will appear on 
screen. Helpful: an f/stop scale and low-light 
warning signal visible in finder. 8. Automatic 
exposure control. in most cameras, a CdS ex- 
posure meter reads the light and adjusts 
aperture accordingly. Manual over-ride of auto- 
matic exposure control lets you compensate for 
unusual lighting. 9. Built-in Type A filter. Stand- 
ard on Super 8 cameras, it permits exposure by 
daylight of tungsten-balanced Type A ''indoor/ 
outdoor’ color film—only kind currently avail- 
able in Super 8. With a movie light, filter 
swings out of light path. With other lights, a 
key or a button gets rid of tne filter. 
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C PICTURE NEWS 


Cinderella truck becomes a luxum 


It didn’t exactly start life as a pumpkin, turned the car over to stylists Bob and Jim 
but the transformation of this Dodge A-108 Cumberford of Tuxedo, N.Y., and told them 
V-8 Sportsman Wagon is pretty spectacular. to turn it into a "club car," with all the 

The production-line van was bought by comforts of his home office. 

New York publisher Barney Rossett, who The stylists just about stripped the stand- 
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New two-man autogyro 
makes first flight 


McCulloch claims its J2 
gyroplane is the first two- 
man autogyro built since 
before World War II. A 
180-hp. Lycoming engine 
gives it a cruising speed 
of 120 m.p.h. It lands at 
20 m.p.h. and needs only 
20 feet for landing or take- 
off. Price of the craft is 
around $16.000, about half 
that of the cheapest chop- 
per on the market. 
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Driver and passenger sit on thrones 
in cockpit of the luxury van. Con- 
sole containing stereo and telephone 
separates the two seats. Coverings 
are hand-rubbed English leather. 


Plastic swivel chairs, costing $495 
each, and custom-built bench hold 
five in rear. Drinks can be mixed at 
bar, meals prepared on hot plate. 


ard van. Then they put in a desk, bookshelf, 
bar, refrigerator, air conditioning, sink with 
hot and cold running water, hot plate, TV, 
AM-FM-SW-LW stereo radio, tape player, 
and a telephone. Total cost: $20,000. 


To top it off, the stylists put in dual ex- 
hausts, giving the van the sound of a 
sports car. They say it will outdrag many 
sports cars, although it has standard sus- 
pension, except for Koni shocks. 


Backpack doubles swimmer’s speed 


The Aquazip, a 2.4-hp. two-stroke motor 
contained in a plastic “knapsack,” easily 


propels swimmers at twice the speed of the 


fastest crawl stroke. It can get lifeguards 


to persons in distress in a hurry or carry 
skin divers out from shore without effort. 
The 33-pound British device floats, so you 
can take it off if you want to dive. On a 
two-quart tank, it runs for 114 hours at full 
power. You steer with your hands and feet. 
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I figured the clinic just had 
to bea lot faster than me. 


telephoned Smokey in Daytona Beach 

a few weeks ago. “Hey!” I said to the 
PS columnist and feature writer, *how'd 
you like to be matched against one of 
these new-fangled car clinics? It's even 
got a computer going for it." 

"Matched how?" asked the man who 
probably is the best automobile mechanic 
in the U. S. He sounded suspicious. 

“Matched,” I said, “on how long it will 
take the computerized clinic to find out 
what's wrong with a car, and how long 
it will take you.” 

"I'd lose" He paused. 
try it. I’ve got an idea." 

I wasn't to find out until later what 
he meant. He knows the instrumented 
diagnostic business. He uses a lot of 
this stuff in his own garage. 

In due time we met at the Mobil Car 
Repair Center on Long Island at East 
Meadow, N. Y.—the most advanced of the 
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“Okay, let's 


Good mechanics are getting tougher to find. 
Can electronic brains take their place? 
Smokey's historic bout with an electronic 
brain reveals some surprising results 


Text by DEVON FRANCIS, captions by SMOKEY YUNICK 


more than 200 car clinics now operating 
across the country. 

The difference in this one is that it 
had an experimental IBM computer 
hooked in to report on a car's ills 30 sec- 
onds after the car leaves the bay. (The 
computer is no longer at the Center. It 
was removed after successfully complet- 
ing experiments by Mobil to determine the 
feasibility of computer car diagnosis.) 

We would have some ground rules. Nat- 
urally, Smokey could not watch the car 
he would work on as it went through the 
diagnostic bay. Big dials broadcasting a 
car’s ailments hang on the far wall as a 
sales gimmick for customers to look at. 
While the diagnostic bay used a chassis 
dynamometer, Smokey wouldn't be al- 
lowed to use one—most garages in the 
U. S, like PS's fictional Gus Wilson's 
Model Garage, aren't equipped with them. 
But he could use a Sun ignition analyzer 
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This is the IBM computer's “memory 
bank." I think clinics are the coming thing. 


I can't make out without a compression test- 
er, and here the computer and I tangled. 


if he wished. Beyond that, he would have 
a mechanic's ordinary tools, including a 
compression-leakage tester. 

The Mobil people and I put Smokey 
"in isolation” while the car we had cho- 
sen was whipped through the analysis 
bay. It takes 25 minutes. Then the com- 
puter coughs up the complete analysis, 
together with—no kidding—an estimate of 
the repair cost. 

In the bay. A total of 112 tests are made 
in the bay. The diagnostician does three- 
fourths of them manually. A fourth are 
automatic. But mark this: All the results, 
manual and automatic, are fed into the 
computer. Smokey, of course, wouldn't 
make any repair-cost estimate. 

“Okay,” I said to him as the car rolled 
from the bay and was driven to the repair 
department, *you're on your own." 

"Im going to take my time," said 
Smokey, as he saw me press a stopwatch. 
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On the chassis dynamometer a switch box 
lets the mechanic control the test series. 


: v m kh m Nul 
F2 He 
B T p E d Es 
E ELA = ex Y = aE "AM 
1 PETIT ý a 


A seal on the power-steering pump leaked. 
Alternator and water-pump belts were bad. 


This car was a 1965 Ford, with a 195- 
hp. V-8 of 289 cubes, automatic box, pow- 
er steering, and air conditioning. The 
clock showed 44,000 miles. The big dials 
in the clinic had indicated it was a pretty 
sad sack. 

I handed Smokey a Mobil “diagnostic 
report” chart without any entries on it. 
These were the things he had to check. 
With his teeth clamped on his customary 
cigar and his big-brim Stetson on his head, 
he rolled up the car windows and slid 
behind the wheel. We drove out onto 
a parkway and he hit the throttle. The 
car seemed lively enough to me. 

“Hmm,” said Smokey, “a little mushy.” 

*What're you doing?” 

“Just listening.” Then: “Everything’s 
not right downstairs. Detonation. Fuel 
or timing.” 

On the parkway off ramp he threw the 

Continued 
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The clinic used a lot of standard procedures, 
like testing alignment, headlight aim. 
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It takes time to check for leaks; maybe 
a clinic mechanic feels he's under pressure. 


left-front wheel over a curb so hard that 
I had to grab for support. On the street 
he rode the same wheel along a tarred 
expansion strip. 

“Feels like tie rods," he said. ‘‘Bush- 
ings, maybe." 

He tried the tarred strip again, rolling 
the steering wheel hard and quick, feel- 
ing the car's response, first as the left- 
front wheel crossed and then as the left- 
rear crossed. 

“Were trying to find out," he said, 
"whether the car is safe and capable. To- 
day's suspensions tend to make cars un- 
stable laterally. Part of this is in body 
roll. You've got something besides the 
driver steering the car." 

He sought and found some bumpy go- 
ing. The car bounced. 

“The toe-in changes," he went on, “as 
the front goes up and down, just as it 
changes on body roll. So, again, who's 
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They could run lots more cars through the 


Le " F 


bay by making manual checks beforehand. 


Rear-right axle seal leaked, the wheel 
was bent. The car wasn't *safe and capable." 


steering the car—the driver or the sus- 
pension?" 

We panic-stopped. “Left rear locks be- 
fore the others. That’s common. But 
that left-rear brake would tend to help 
steer the car.” He listened. “No carb 
problem." 

“How do you know?" 

“Its a hot day and she's not stalling 
on normal idle." 

Back in the garage, he began making 
southpaw entries on the diagnostic sheet. 
He raised and lowered the windows, ex- 
amining them for cracks, checked the 
windshield and door locks. 

He put the Ford on a lift. He rubbed 
his fingers on the right-rear brake and 
smelled them. 

“Brake fluid,” he said. 

He rubbed them on a wet spot amid- 
ships on the port side. ‘Transmission 
oil. Rear bushing." 


When the computer digests and gives 
a readout, it even prints the repair cost. 


It may de the — way to " it. jut on some 
items you must check down on your back. 


Now he lowered the car to the floor 
and made a lot more checks on his sheet, 
raised the hood, poked around for long 
minutes, and made some more entries. 

He pulled a plug and hooked up a 
compression analyzer, rotating the cam 
with the fan until the valves closed. 

“Fifty-percent leakage,” he said, look- 
ing at the dial. “Should read 12 or less if 
it’s in shape.” 

“All that’s relative,” protested a Mobil 
executive. “We don’t know the air pres- 
sure in the line." 

Smokey pulled the plug on another 
cylinder. “Sixty percent. Can't be valves. 
Needs a ring job." 

“Those are high readings," said the ex- 
ecutive unhappily. 

My 1966 Camaro was nearby. Smokey 
pulled a plug on it. The dial read 12. 

“Don’t you ever change your plugs?" 


[Continued on page 177] 


AND THIS WAS THE PAYOFF 


Smokey and Emil Repp, the Mobil Oil 
Repair Center diagnostician, or me- 
chanic—as Smokey chose to call him— 
compare notes on their separate anal- 
yses of the 1965 Ford's repair needs. 


WHERE THEY AGREED 


Smokey and the car clinic agreed that 
the following items needed adjustment, 
repair or replacement: plugs, points, 
condenser, parking brake, headlights, 
tie-rod ends, shocks, wheel alignment. 


WHERE THEY DISAGREED 


S—satisfactory 
A—adjust/marginal 
R—repair/replace 


Smokey Clinic 


Engine idle speed  ........ O-— A 
Compression . ............. BE ES S 
Rocker-cover gaskets eae, e NS I 
Starter AMEN — IMEEM 
Alternator belt ................ BET oos S 
Battery Came! 52e 
Carburetor ... missions: ux Vi DEUS R 
Accelerator pump ............ MEET R 
Nr PES sanean eos wena S 
Points/condenser ........... essc vas R 
Brake fluid  ................-.. ! PEN RAM S 
Tie-rod ends ................... Manan EM =- 
Power-steering pump ee S 
Power-steering belt R — 
Wheel alignment R TT S. 
Front suspension  —Ü— 
Rear 4 AT M —— R 
Front-wheel balance . cecus 
Rear-wheel balance .. ..... RR 
Transmission — ee ere S 
Transmission rear seal ....R.............. S 
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New Ideas 
from the 
Inventors 


DRAWINGS BY WILLIAM CASTIMORE. 
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Stack seats increase car space. 

Nesting car seats, according to | 
this recent GM patent, could 
increase load space in small 
cars. Molded plastic seats, 
similar to those used in buses, | 
would be mounted on tapered | 
legs. To remove the passenger 

seat, you'd lift the legs from | 
their floor-mounted sockets | 
and insert them into the legs | 
of the driver's seat through 
openings in the cushion. Re- , 
moving the passenger seat | 
would not only increase floor | 
space but would improve ac- | 
cess to the back. | 


WIE cil 


Guide rails keep saw on course. Though port- 
able electric saws are easy to use and carry, 
they are not usually suitable for long, straight 
cuts. Dovetailed rails on this clamp-on guide 
could overcome this. Angled flanges on the 
saw's footplate would track in the rails to 
keep the narrowest blade from wandering. 
'The device could be used for making straight 
cuts with circular as well as saber saws. 
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Image tracer phones pictures. A scanning sys- 
tem that converts images into sound waves 
and back again would make it possible to 
transmit pictures over phone lines in the 
course of a regular call. You'd wrap a pic- 
ture around a cylinder and place the phone 
on a cradle. A unit at the other end would 
convert sound into light waves and print the 
picture on photosensitive paper. 


iler forms wheeled dolly. You could move 
plays or other large, heavy, awkward, or 
gile objects quickly and safely on this tilt- 
trailer. The load could be wheeled easily 
and from the car on a dolly which would 
ach to the supporting frame of the trailer. 
e detachable frame could be used to lift 
load upright for moving on the dolly. 


‘table tow travels with skiers. You could 
in uncrowded privacy on any likely hill 
ir a highway if you had a portable tow like 
s. Carried in a car, the metal frames for 


Book cover forms easel. A few extra folds in a 
stifffpaper book cover, says this inventor, 
would let the cover be converted into a 
reading stand. Formed and scored from a 
single sheet, the cover would have a half-flap 
that would normally wrap around the book. 
When the book was opened, the flap could be 
folded under to form a supporting base. 


L 
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the pulleyed ropes could be quickly assem- 
bled and staked along any suitable slope. One 
assembled stand would support a gas engine 
that would haul the rope. 


following patents have been issued on these inten- 
s: Stack seats—No. 3,313,571 to R. A. Ferrara, War- 
Mich.; Saw guide—No. 3.373,781 to S. Grosswald, 
mi; Picture transmitter—No. 3,392,252 to M. S. 
en, Arlington, Mass.; Trailer dolly—No. 3,368,827 
. S. Dashew, Marina Del Ray, Calif.: Easel cover— 
3,367.679 to Bertram Slanhoff, Scarsdale, N. Y. 


Portable ski tow—No. 3,368,498 to Carlo Doveri, Ponte- 
dera, Pisa Prov., Italy. 

Copies of patents may be ordered, by number, from 
the Commissioner of Patents, Washington, D. C. 20231, 
at 50 cents each. To write to an inventor, if the address 
above is insufficient. address him (by name and patent 
number) in care of the Commissioner of Patents. 
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A famous space leader tries zero-gravity flying himself— 
and here is his own story of the eerie experience 


What it’s Like t 
Be Weightiess 


By DR. WERNHER VON BRAUN 


Director of NASA's George C. Marshall Space Flight Center, Huntsville, Ala. 


"Like a saint ascending to heaven," author rises 
horizontally (left) and floats (center) in zero-g. In 


mou just can’t imagine what a half-min- 
ute of weightlessness is like until 
you've tried it. I recently had that weird 
experience in an airplane making zero- 
gravity maneuvers by flying along a bal- 
listic trajectory. 

Here is a means of creating true weight- 
lessness, even if only for a limited time. 
It serves to study tools, procedures, and 
the time required for astronauts to per- 
form tasks while weightless—key factors 
in planning our future manned space- 
flight ventures. 

All our work at NASA's Marshall Space 
Flight Center on our new Orbital Work- 
shop and Apollo Telescope Mount—a pro- 
totype manned space station, and an at- 
tached observatory —depends critically on 
a sound understanding of astronauts' dif- 
ficulties and constraints under zero grav- 
ity. I would have felt remiss, therefore, 
if I had not tried it myself. 

The Air Force Systems Command has 
assigned two modified KC-135 airplanes 
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space suit (right), he confers with companion, Dr 
Stuhlinger—who also is levitating in other views 


at Wright-Patterson Air Force Base, Ohio 
to the joint NASA/AF zero-g project 
(The KC-135 was developed as a jet tank- 
er for the Strategic Air Command; the 
famous Boeing 707 is its commercial ver- 
sion. ) 

The '"Weightless Wonder." After a fit. 
ting test with a space suit, I boarded one 
of these planes, nicknamed the Weight. 
less Wonder, and soon we were climbing 
to altitude. Sharing the experience witl 
me was my old associate, Dr. Erns 
Stuhlinger, Director of the Space Sciences 
Laboratory at the Marshall Space Fligh 
Center. 

In the forward part of the cavernou: 
main cabin we found a mockup of some 
familiar hardware: an Apollo Commanc 
Module and a Lunar Module section 
complete with crew couches, crawl tun 
nel, and the probe-drogue assembly usec 
in the two modules’ docking maneuver. 

Studies had just been made in fligh: 
of the zero-g procedure for stowing th« 


Making like Superman, Dr. von Braun enjoys exhil- 
arating feeling of being weightless. With successive 


docking probe beneath a crew couch after 
a successful docking, to provide a free 
passage through the crawl tunnel. Similar 
mockups for elements of the Orbital 
Workshop and the Apollo Telescope 
Mount are being readied at the Marshall 
center for installation in the KC-135; we 
were glad to see where they would go. 

The aft portion of the cabin, set aside 
for free-floating and low-g walking, would 
be our main playground today. This space 
is padded all around, and a thick soft 
mattress covers the floor. 

Here we were in the competent hands 
of Don Griggs, Aeronautical Systems 
Division’s Zero-G Test Director. Don 
once volunteered to pinch-hit for a col- 
league who helped the astronauts in their 
early zero-g training. He became so 
enamored of the job that by now he’s 
logged 814 days of zero-g, all in 30-sec- 
ond bits! 

The zero-gravity corridor. A typical flight 
begins at about 30,000-foot altitude. At 


trials, he learned knack of soaring the whole length 
of plane’s cabin, after a push-off from one corner. 


one end of a “zero-gravity corridor” set 
aside by the FAA along the Ohio River, 
the pilot commences a shallow dive at 
maximum engine power. 

Upon reaching Mach .88 (about 520 
m.p.h.), he makes a 214-g pullout until 
the plane reaches a climb angle of some 
45 degrees. By now the altitude is back 
to about 30,000 feet. 

Abruptly the pilot retards all four throt- 
tles to “idle.” Using the elevators, he 
brings the reading of a special *g-gauge" 
to zero. Once this gauge’s reading drops 
below .2 g, a second indicator—a ‘“‘ver- 
nier g-gauge" whose entire scale is lim- 
ited to the range between plus and minus 
.2 g—enables him to maintain precisely a 
zero-lift ballistic trajectory (pictured on 
the next page). The idling engines just 
cancel aerodynamic drag, so there is no 
longitudinal acceleration, either. 

'The plane reaches the apex of the bal- 
listic arc, some 35,000 feet high, about 15 

Continued 
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"Moon-walking" at 14 g was tried by author, in 
"shirtsleeves" and in a pressurized space suit. 


seconds after reducing power. Another 
15 seconds, and it is diving at 45 degrees 
through the 30,000-foot level. A second 
215-g pullout is made. It can be followed 
immediately by another 30-second zero- 
gravity arc—or the plane can simply lev- 
el off for normal flight. 

The zero-gravity corridor is long enough 
to permit three successive arcs. After a 
180-degree turn, three more arcs may be 
flown on the opposite heading. 

We try it. Our first zero-g runs were 
in *shirtsleeves"—actually, Air Force fa- 
tigues. Don Griggs, who was in constant 
interphone contact with the cockpit, told 
us to lie down on our backs and stare at 
the cabin ceiling. 

The engines roared to full power. Quite 
gradually the g-level rose until the full 
214 g's pressed me down on the mattress. 
Brilliant light flooded the cabin to pho- 
tograph zero-g training. 

Suddenly the engines' roar stopped. A 
tug from Don Griggs signaled that “we 
were there." We were indeed. 

Like a saint ascending to heaven, I 
rose from the mattress in a horizontal 
position—and found myself floating half- 
way between floor and ceiling. 

Don turned me around and I tried to 
"swim." No soap. Drifting to a wall, 
I made an inexpert attempt to push my- 
self back to the cabin's center—a major 
blunder. Before I knew what was hap- 
pening, I was spinning head over heels. 

The warning horn sounded—10 seconds 
to go. Someone pulled me down to the 
mattress. Then the beginning of the 215-g 
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pullout nailed me to my landing spot. 

But with each zero-g arc, as we tried 
it repeatedly, we became more at home in 
that eerie weightless state. From one cor- 
ner, we would push ourselves off as if to 
swan-dive from a springboard, and soar 
the whole length of the cabin. 

How does weightlessness feel? “Exhil- 
arating" is the word that comes to mind. 
Flying through a room seems so easy, you 
wonder that man has lacked that gift. 

After the shirtsleeves bit came the 
space-suit exercise. Now, here I must ex- 
plain that even in the dressing room, with 
the aid of two strong men, I had a hard 
time getting into the suit assigned to me. 
(No one told me whether the suit's con- 
figuration or my own was to blame, but 
I guess there is a difference between the 
average astronaut's waistline and mine.) 
At any rate, suiting me up in the plane 
proved a major undertaking. When they 
finally got the helmet over my head, I 
was bathed in sweat. But air circulation 
in the suit soon made me feel better. 

Again I had some highly instructive 
zero-g flights. They gave convincing proof 
that a man floating weightlessly in a pres- 
sure suit is as helpless as an overturned 
turtle. He simply cannot do anything 
useful, without adequate foot and hand- 
holds or other devices to anchor him in 
front of his work station. 

"Moon-walking." Beside zero-gravity 
flying, we had a few arcs at Vs of a g, the 
gravity on the surface of the moon. A 
bit to my surprise, I found walking in a 
pressurized suit easier at 1% g than at one 
g—although your “moon-walking” takes 
the form of a toe dance. Getting up after 
a spill seemed easier, too. 

(In the dressing room, I'd had my at- 
tendants put me flat on my back, after 
they pressurized my suit. While I man- 
[Continued on page 186] 
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Here's how KC-135 plane creates zero gravity. Dur- 
ing its 30-second travel through a ballistic arc— 
the part of its course shown above the 30,000-foot 
level—the occupants of its cabin are weightless. 


“I'd like 
to see them 
make..." 


DRAWINGS BY DANA RASMUSSEN 


Two-way door  checks—besides 
closing a door gently like con- 
ventional checks, they'd arrest 
the opening swing to keep winds 
from pulling a door out of your 
grasp.—A. Vena. Philadelphia. 


Paint-can rims that taper off into a pouring 
lip. Easier for mixing or for emptying off 
paint that gathers, hindering recapping.— 
T. O. Swangin, Darlington, N. J. 


Tubular windshield molding to channel the 
defroster's air stream onto the glass and 
give you fast, clear vision for earlier starts. 
—D. M. Saxton, Jamestown. Pa. 


An adjustable-torque spring on drills between 
handle and main motor and a cut-out switch 
to cut the current if a bit binds in the work. 
—J. A. Stiern, Robertsville, Mo. 


Everyone has his own pet idca of a gadget that he would 
like to see in general use. What's yours? We will pay $5 
for each one published. Please use Government postcards 


Contoured applicators on cans of shaving 
cream. Applying the cream directly, there'd 
be less washed down the drain from your 
hands.—J. P. Richau, Old Greenwich, Conn. 


only. Send to ILTS Editor. Popular Science, 355 Lexington 
Ave., NYC 10017. Write your name and address clearly. 
Contributions cannot be acknowledged or returned. 
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The ABC's of 


SNOWMOBILING 


Snowmobiles are fun to ride when you do it like 
this noted expert. Here’s how, in 12 easy steps 


By HANK BRADSHAW 


© nowmobiles are easy to ride 
—deceptively easy. You can start with no 
instruction, but you can also ride so far 
in 15 minutes that you couldn’t walk back 
if your machine broke down in a snow- 
storm that blanketed your trail back. 


When starting your snowmobile, lift the ma- 

chine onto its kickstand, if it has one. Stand on 
the vehicle's right side. Pull the rope with your left 
hand and feed a little gas with your right thumb as 
soon as the engine turns over. When it’s purring, rev 
it up so slush and ice work loose from the track. If 
your machine doesn't have a kickstand, turn if on its 
side and give it the same treatment. 
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PS asked “Fuzzy” Sprinkle, a champion 
snowmobile racer for AMF’s Ski-Daddler 
team, to demonstrate how to get the most 


out of your snowmobile and avoid the 


things that can spoil your snow fun. 
Here’s his method for safe snowmobiling. 


2 If the engine is cold or balky, adjust the choke 

so that you get a smooth idle. If you have diffi- 
culty in starting, make sure that you've primed the 
carburetor. Use the compression release if your 
motor has one, before wearing yourself out with rope 
tugging. Let the engine warm up for a few minutes 
before taking off on your snowmobiling trip so that 
it doesn't die on you once you're under way. 


Here’s the position Fuzzy recommends for 
normal riding. Sit squared away on the seat, 
but keep the upper part of your body limber so you 
Sitting well back, as 


can sway with the machine. 


Lean into a turn to keep your 

snowmobile balanced when 
you're going around a curve. Use 
the same technique that you would 
on a motorcycle. If the snowmobile 
begins to tip, lean in the opposite 
direction to keep it from going 
over. Snowmobile racers use an 
even more exaggerated body En- 
glish when cornering, but experi- 
ence will give you the feel for the 
right amount of lean needed. 


"eL 


Some veteran snowmobilers 
prefer to ride in a kneeling 
position because it offers a high 
degree of balance. But this can hurt 


your knees, especially in rough 
country. The position shown above 
is a good compromise; you can 
balance more easily than when sit- 
ting, and it allows you to stretch 
and keep from getting stiff, which 
often happens if you sit on a snow- 
mobile for long periods at a time. 


shown above, puts weight on the track and makes 
steering lighter. Keep a firm grip on the handlebars 
so that if the skis hit a bump, the handlebars won't 
get away from you and cause you to lose control. 


Riding uphill requires a quick 
run; if you go slowly, the ma- 
chine may bog down in deep snow. 
So give it all you've got, going up, 
and as you hit the crest (above) let 
up on the throttle. Sit with your 
knees in a flexible position to take 
the shock when the skis hit the 
ground. The snowmobile is tough 
and can take the jolt, and so can 
you with a good riding posture. 
Continued 
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Riding downhill on a snowmobile can be an 
' exhilarating experience, but it's also easy to 
lose control of your vehicle, if you build up too much 
speed. A safer and surer way to descend is to zigzag 
down in lazy arcs so that you can control your speed 
buildup and not have to rely on braking. Your path 
should resemble a road running up a mountain or 
a skier's slalom course. Never lose control. 


Before you leave on a snowmobile 


Carry some spare tools to make 


When you're riding through woods, stay in the 
center of a path so you don't get clipped by low 
tree branches. At 25 m.p.h. or faster, a wallop like 
that can cause serious injury. You should also be 
careful to avoid riding on the downwind side of trees, 
where snow cavities are frequently found. Dropping 
in a hole can tip your machine over, or cause it to 
become stuck in deep snow. Getting out is tough. 


Rl E a s 


M i 


Dress for the sport. Snowmobiling 


trip, check over your machine care- 
fully. Fill up before you start—and 
it's a good idea to carry extra gas 
if you expect to travel far. Snow- 
mobile two-cycle engines require 
that the oil be mixed with the gas, 
usually in ratios of from 20:1 to 
30:1, depending on the engine. The 
fuel must be mixed at room tem- 
perature or the oil will not be 
thoroughly distributed in the tank. 
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emergency repairs in case your ve- 
hicle breaks down. An adjustable 
wrench, a pair of pliers, a spark- 
plug wrench, and at least one spare 
plug and drive belt are musts. 
Its a good idea, too, to carry 
your snowmobile manual for refer- 
ence. You should also have some 
survival equipment with you in 
case you can't ride out. It's always 
a good idea to carry snowshoes. 


is usually done when the mercury 
dips way below freezing. Vehicle 
speed and wind chill multiply the 
cold factor. A good bet is to buy 


a snowmobile suit, like the one 
shown, which most snowmobile 
manufacturers offer. The suits are 
insulated and waterproofed. Wear 
felt-lined boots and a couple of 
pairs of socks, as well as warm 
gloves. A wind mask also helps. 


9 If your snowmobile gets stuck in deep snow, 

get off and stand on the right side. Grab hold 
of the rear with your left hand and lift the vehicle 
while you feed a little gas with your right hand. Ac- 


celerate just enough to move it to the top of the 
snow. Too much will make the track dig deeper. 
You should have a rope and pulley in your party in 
case an immobilized machine needs to be towed. 


1 Riding double is more complicated than 

solo riding, although most snowmobiles are 
built for two. The driver must move forward, which 
puts extra weight on the skis. So the second rider 
should ride as relaxed as possible—with a firm grip 
on the side bars—and lean with the driver. 


Snowmobiles are off-road vehicles, but when 
you must cross a highway, use one of your 


Spacing is important in group riding, es- 


1 1 pecially in rough country. lt is not un- 
common for a snowmobiler to be thrown off his ma: 
chine if he hits a hidden stump or chuck hole. What 
makes this dangerous, though, is the chance of be- 
ing hit by a tailgater. Keep four or five lengths apart. 


group as a traffic cop to stop passing cars until 
everyone in your party has gotten over safely. [s 
DUM QU sk ETE C T 
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This Rig 
Turns Your 

Street Bike 
into a 

Trail Bike... 
and Vice 
Versa 


Jim Davis tests the Power-Up converter—a quick-switch 
unit that trail riders will welcome for their mounts 


m two lightweight motorcycles are 
fitted with internal auxiliary gearing so a 
rider can switch from street to trail gear- 
ing with just the flick of a lever—the Su- 
zuki KT 120 and the Honda Trail 90. If 
you don't own one of these models, you've 
been forced to go through the messy and 
time-consuming job of pulling the wheel, 
sprocket, axle, and chain every time you 
wanted to change over from street to trail 
or from trail to street gearing. 

But no more. 'Things have changed. 
Now there's the Power-Up converter. 

What is it? It's a mounting device with 
two double sprockets riding on it. The 
cycle's rear chain runs around both outer 
sprockets and back to the engine sprocket 
where it began. Another chain runs from 
the trail or street sprocket to the offset 
rear-wheel sprocket supplied with the kit. 
What's cute about it is that the mounting 
plate swivels after one bolt is loosened and 
another removed. When this is done, 
enough slack can be gained to take the 
chain off one sprocket and place it around 
the other. Only minor fault: The change- 
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over must be made with an Allen wrench 
—easily lost in sand or leaves. 

Installing it. Mounting the Power-Up 
shouldn't take you over an hour and, once 
everything is adjusted, changeover from 
street to trail takes less than a minute. In 
street gearing, the ratio is 1:1; in trail 
position, 1.5:1, the equivalent of adding 
50 percent more teeth to the rear sprocket. 
Since power-transmission efficiency of a 
pair of sprockets and roller chain is 
roughly 98 percent, almost no power loss 
can be felt. Top speed in street gearing 
drops only two m.p.h. with unit installed. 

I tested the Power-Up on a Kawasaki 
120 for two weeks. It’s a quality unit. The 
bearings run on large 17-by-40mm auto- 
motive-generator-type bearings. All parts ` 
are matched, not cast, and any parts where 
bolt holes might wear are beefed up with 
helicoils. Sprockets are of steel. 

Kits ($64.95 from Power-Up Products, 
N. Hollywood, Calif.) are available to 
fit the Kawasaki 120, Yamaha 80 and 100, 
Honda 90, Suzuki 80 and 120. Adapters 
are available for other models. 


No matter how hard Jim Davis thrashed the Kawa- mockup of a Honda 90 installation shows how thr 
saki test bike with the Power-Up converter, it stayed converter works. Once the unit swivels, the cha 
in adjustment and performed faultlessly. Below, can be pulled off one sprocket and put on anoth- 
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Stabilizer bolts to frame below rear bumper. On 
some cars, special mounting brackets are needed. 


Can This Gizmo 
Pull Yo 


Skid? 


BNE ee IE: 


WITHOUT: The front wheels “plow” at a high steer- WITH: The tail end begins to drift out as the front 
ing angle as the car is aimed from left to right wheels are aimed toward the right lane, sending 
lane, while the rear wheels trail obediently. Maxi- the car into an oversteering attitude. Maximum 
mum steady speed in making test was 67 m.p.h. steady speed in making this test was 68 m.p.h. 
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Our automobile experts, Jan Norbye and Jim Dunne, try out the 
Insta-Matic stabilizer and give you their conclusions on it 


WY owe you pay $120 for a device 
that “controls your car on curves, sta- 
bilizes it on straightaways, increases trac- 
tion, and reduces skidding, body sway, 
braking distance, abnormal tire wear, and 
driving fatigue"? 

These are the claims made for the In- 
sta-Matic auto stabilizer. But how good 
a job do such devices do? We decided 
to test the Insta-Matic and find out if it 
does any of the things claimed for it. 

The tests. First was lane changing— 
two lane changes within 180 feet after 
speed was built up with five or six prac- 
tice runs. Maximum steady speed with- 
out the stabilizer, 67 m.p.h. With it, 68. 

Next test—curves. We took a long 
curve, about 300-foot radius, with an en- 
try speed of 70 m.p.h., and measured 
elapsed time from a post just before the 
curve to another at its end. Two runs 
without the stabilizer were timed at 7.4 
seconds each. Two runs with the stabiliz- 
er installed gave the same results, but 
the car felt different. To explain this: 

Let's look inside. The stabilizer is a 
long, closed tube with a heavy iron slug 
inside. By moving left or right, the spring- 
loaded central slug is supposed to coun- 
teract instability of the car's tail end. 
Does it do a good job? No. 

On the Cutlass (standard understeer) , 
the “stabilizer” introduced an element of 
oversteer. Normally, the front wheels lose 
side bite first in extreme situations. A 


WITHOUT: In the middle of a fast curve, the steer- 
ing angle again is high as the car attempts to 
revert to a straight path with the rear wheels fol- 
lowing obediegtly behind those at the front. 


driver compensates for this by backing 
off on the accelerator and taking the turn 
at lower speed. With the stabilizer in- 
stalled, the rear wheels break away first, 
calling for steering correction. Backing 
off on the throttle is not enough. You 
have to countersteer, too, because the 
stabilizer has in fact, put the car in an 
unstable attitude. 

In a low-speed traffic weave between 
cones spaced at 48 feet, top steady speed 
was 25 with and without the stabilizer. 

We did not test braking distances. We 
felt we could not isolate effects of changes 
in disk, drum and tire temperature, or 
road condition from any effect the sta- 
bilizer might have. Nor could we find 
any logical reason why the slug, with 
lateral travel only, should influence 
fore-and-aft weight transfer (the major 
cause of rear-wheel locking). 

Conclusions. The Insta-Matic has neg- 
ligible effect during lane changes, no 
value in high-speed cornering, and no 
effect in low-speed maneuvering. 'The 
photos show what little effect—if any— 
the device has on body roll (sway). If 
it improves traction any, it can only be 
due to its added weight on the wheels. 

Driving fatigue? In normal traffic, the 
stabilizer makes no difference at all. Fi- 
nally, can it pull you out of a skid? We 
don't think so. From our experience, we 
would say the slug is too light to change 
a skid in any way. 


WITH: On the same curve and at the same speed, 
the car's rear wheels are now drifting out and the 
driver is countersteering. Body sway appears to be 
more pronounced than without the stabilizer. 
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With sailing equipment and outriggers for stability, Rabion’s Samoa kayak provides instant fun. 
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WHAT YOU SHOULD KNOW ABOUT 


Those Rough, Tough 


The 1969 pump-ups will handle a 
variety of boating jobs. Here's 
how to choose 'em and use 'em 


A... inflatable boat is 10 times as safe 
in rough water as the best rigid hull yet 
designed. Why? Built-in buoyancy. In 
these craft, lightness is combined with 
extraordinary lift. An inflatable will bob 
like a cork over ocean swells. On a river 
rapid, it will bounce harmlessly over 
rocks and snags, riding the white water 
in championship style. 

A look at performance. With the recom- 
mended number of passengers aboard, 
inflatables are remarkably maneuverable 
under oars. Lightly loaded, they’re lively, 
to say the very least. In strong winds 
and/or rough seas, a short and choppy 
stroke is most effective. For a yacht tend- 
er, which normally will be rowed, I'd rec- 
ommend the Avon Redstart or the English 
Beaufort Heelboat—the Avon for storage 
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above decks or below; the Beaufort for 
stowage strictly topside. Either of these 
dinghies will comfortably carry a crew 
of three. 

In rough seas, you can ride the waves 
either stern or bow-to, shipping little or 
no water. Broached or beam-to, inflat- 
ables will stay relatively dry through mod- 
erate seas if you throw your weight to 
the weather side as the combers approach. 
In traversing rapids or white-water shoals, 
sit facing forward and use two-bladed Rob 
Roy paddles in preference to ordinary 
oars. 

You can capsize an inflatable. Make 
sure your craft is equipped with hand- 
holds under the floor to facilitate righting 
it in the water. Boarding one of these 
cockleshells from over the side, quarter, 
or stern presents no difficulty for an av- 
erage swimmer. As a safeguard, when 
you know you're about to enter the surf, 
a jumbled river estuary, or other dan- 
gerous waters, tie the bow painter around 
your waist. Then if you should capsize 
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in a wind, it won’t be possible for the 
boat to blow or drift away faster than you 
can swim. 

Don’t leave the hull if she capsizes! 
The entire boat is one big life preserver 
that will keep you afloat indefinitely. 

In the past few weeks, I've been run- 
ning an Avon Redseal with a 4.4-hp. 


T n 


ahiti, imported by Kayak Corp. of 
America, is specially designed for the surf. Made 
of rotproof Neopryl, it sells for only $50. 


x. 
Le 


High-powered French Zodiacs do duty as safety-patrol 


craft during one-class sailing 


nflatables ...... 


Chrysler, and a Red Rover Mark II with 
a six-horse Mercury outboard. In calm 
waters, the latter craft planed between 
10 and 14 miles per hour, functioning 
as a catamaran. The floor no longer 
touched water, speed increased, and it 
rode on the side buoyancies at the stern. 

Continued 
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Partially inflated when folded, this Avon Redcrest 
is quickly readied for launching when lifted from 
the roof rack or the trunk of your car. 
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Most backpack-class inflatables will handle a three-hp. motor 


Lidair’s 10-foot Flores has outboard-motor transom 
built into stern as an integral part of hull, increas- 
ing planing area and buoyant support. 


ee ee 


Inflatable catamaran from Semperit (350 Fifth Ave., 
NYC 10001) promises you excellent sailing stability 
in heavy weather along with easy portability. 


Rugged, durable, and easy to launch under condi- 
tions almost impossible for a conventional hull, 
Avon's Redseal is perfect for fishing under a bridge. 
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The best trim. Trim is most important 
when running an inflatable under out- 
board power. Performance depends on the 
height of the engine above the water- 
line, its angle of inclination, and weight 
distribution inside the boat. The best 
trim is a compromise. You get top speed 
with maximum weight astern; more sta- 
bility with the load farther forward. 

Observe the manufacturer's horsepower 
charts and recommendations. Sure, you 
can go water skiing from your inflatable 
—and you can also overpower the craft 
so it sits and rides like a duck under 
stern ballast. In choppy waters, especially 
when heading into a strong wind, you'll 
discover that greatly reduced speeds are 
expedient. 

For a tender normally powered by out- 
board and occasionally used to pull a 
skier, test-run the Zodiac Junior or Mark 
II and the Avon Red Rover Mark II. 
For a larger craft that will be left inflated, 
investigate the 380 Z boat from R.F.D. 
Inc., Richwood, W.Va. 

Most inflatables in the backpacking 
class will handle a three-hp. motor pretty 
well, attaining speeds of six to eight miles 
per hour with only the skipper aboard. 

How safe are they? Any good boat 
comes with two to three separate com- 
partments, each containing its own valve. 
Inflation is on a low-pressure system with 
considerable volume of air, and only one 
to two pounds of pressure per square inch. 

Should there be a puncture, loss of air 
is quite slow. With a bellows pump 
aboard, you should be able to keep up 
with the leakage. In the event that a 
single compartment collapsed completely, 
the remaining section (plus a separate 
thwart) would be more flotation than 
you'd ever need. 

Should a bow or stern area be severely 
damaged, move the inflated thwart as far 
toward the damaged end as possible. 
Told the deflated section back over it. 
The boat can then be rowed or paddled 
ashore without undue difficulty. 

Clear of the water, a repair kit enables 
you to fix minor punctures. To avoid 
“blisters” when the boat is inflated, use a 
patch extending at least one inch beyond 
the edge of the damaged area. Unless 
there's an emergency, allow enough time 
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for the self-vulcanizing solution to cure 
properly before fully inflating the com- 
partment again. 

Care of your craft. Hose with fresh wa- 
ter and thoroughly dry the hull before 
folding it into a packbag. Always clean 
off gasoline and oil stains with soap and 
water rather than stronger solvents. Get 
your boat clean—eliminating grains of 
sand and small stones that may chafe 
against the fabric during a winter's lay- 
up. Occasionally, sprinkle the hull with 
a light coating of taleum powder. 


More information: For descriptive literature on 
the British-made Avon, write the Inland Marine 
Co., 76 E. Jackson St., Wilkes-Barre, Pa. 18701, 
or Seagull Marine Sales, 672 S. LaFayette Park 
Place, Los Angeles 90057. Range is eight to 
14 feet; weight, 33 to 145 Ib.; power, three- to 
50-hp. outboards at speeds to 40 knots; $275 
to $800. 

The French Lidair is available from Guy 
Rabion, 1128 N. Water St. Milwaukee 53202. 
From a 20-lb. double-ender kayak weighing 50 
to 75 Ib. to a 10-ft. craft that takes outboards, 
prices go up to a $450 top. Power recommenda- 
tions: five to 10 hp., five- to 12-knot speeds. 

Sears, Roebuck lists two- to six-man inflat- 
ables costing $40 to $80, with speeds of five 
knots, weighing 28 to 50 Ib. The larger craft 
will carry a three-horse outboard. 


German Metzeler Courier weighs only 37 pounds, carries four, assembles in 20 minutes. 
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Where possible, leave the boat partially 
inflated, without sharp folds and creases. 
Keep it in a cool, dark place away from 
extreme temperature changes. Since rats 
and mice are apt to use the hull for 
teething purposes, guard against rodents 
by using mothballs or traps and poisons. 
One excellent system is to hang an in- 
flatable from a garage ceiling with moth 
flakes spread on heavy paper or plastic 
sheeting laid on the craft's deck and sides. 

You needn't baby your inflatable, but a 
reasonable amount of care pays off. Ds 


The Winslow Co., Box 1507, Venice, Fla., pro- 
duces life rafts of rubber-coated nylon. Prices 
$100 to $550 for two- to 12-man rigs weighing 
from 15 to 52 Ib. 

West Products Corp., P.O. Box 707, Newark, 
N.J. 07101, produces four-, six-, and eight-man 
life rafts costing between $515 and $625. 

Rubber Fabricators, Grantsville, W. Va., makes 
two models of neoprene-coated nylon, selling for 
$175 to $240, that carry three- to five-horse 
outboards. Weight: about 50 Ib. 

The Kayak Corp. of America, 7 E. 38th St., 
NYC 10016, imports inflatables from 33 to 200 
lb. for carrying motors from three to 50 hp. 
Prices range from $150 to $800. 

Joseph Caragol, Inc., 95 Broad St., NYC 
10005, handles the German-made Metzeler. 
Write them for an up-to-date catalogue. 
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Swinging along in Glastron's GT-160, with the new 
Merc 800 up behind, my co-driver and | had a great 
ride in the stable and maneuverable PS test boat. 


The 800 has plenty of power to get this multikeel 
fiberglass hull up on top of the water. Accelera- 
tion was swift, our top speed satisfyingly high. 


For '69 it's an 80-horsepower 
four-in-line. Come along to 
Quebec for a PS test-drive 


By JIM ROE / PS Boating Editor 


H -< is a thoroughbred in the upper 
middleweight range—the 80-horsepower 
Merc 800. Early this fall we had a 
chance to put it through its paces for 
you at a small lake in Quebec’s Lauren- 
tian Range, north of Montreal. 

The horsepower range between 50 and 
100 is a popular one. These are big 
motors, and they do big jobs. They’ve 
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MEET THE NEW 


got the steam it takes to get skiers up on 
top fast, and there’s power for a husky 
runabout at satisfying, spray-producing 
speeds. As twin installations, these mo- 
tors will power the biggest outboard hulls 
with a good mixture of speed and twin- 
engine safety. 

Our test motor was pushing Glastron’s 
swingy new model, the GT-160. This is 
a fiberglass multikeel runabout, 16 feet 
long. The driver’s position is well aft, 
giving the whole boat a sports-car look 
and feel. It’s a fast and maneuverable 
hull. I cen testify to its stability. I put 
the frisky craft through a complete set of 
test paces, and the motor never once 
showed the least sign of jumping the 
tracks and getting me in trouble. 


MERC 800 OUTBOARD 


One of the things that makes the en- 
gine new is its cylinder configuration: 
four-in-line. With a 275-inch bore, the 
unit has a piston displacement of 66.5 
cubic inches. 

The outstanding feature, according to 
Kiekhaefer engineers, is the new method 
of charging the cylinder to provide im- 
proved scavenging. They call it direct 
charging. In a motor, the term “charg- 
ing" refers to the process of replacing the 
burnt exhaust gases after a firing stroke 
with a fresh fuel-air charge in the cyl- 
inders. The faster and better job an en- 
gine can do of clearing up the burnt 
gases and introducing a new mixture of 
fuel and air, the better its performance 
will be and the more economical it will be. 


aXX BOATING 


With the new system, a fresh fuel-air 
charge travels through a transfer passage 
in the engine block and enters the cyl- 
inder through two intake ports. 'The split 
columns of the fuel-air charge meet and 
the charge is directed upward by a curved 
deflector on the piston. The converging 
fuel-air streams travel a precision course 
directly to the top of the combustion 
chamber, then down the sloping other 
side of the deflector on the piston. This 
action is designed to effectively scavenge 
the spent exhaust gases from the previous 
power stroke, through four exhaust ports. 

At the same time, it spreads the fresh 
fuel-air mixture evenly throughout the 
entire cylinder, to result in a clean and 

Continued 
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complete charge for the next power stroke. 
As the piston begins its upward or com- 
pression stroke, it rapidly completes a 
scavenging action, first closing off the in- 


The new Kiekhaefer-engineered direct-charging sys- 
tem works like this: Fresh fuel-air mixture enters 
the intake ports (A). The deflector (B) on piston 
directs fuel-air charge upward; the charge comes 
down over the sloping other side of the deflector 
(C), scavenging the spent gases from the previous 
power stroke through the four exhaust ports (D). 


MERCURY 800 SPECIFICATIONS 


ISTHION: uuu ou x MarR Ee Gees Thunderbolt 
Generator «os ivo xa Direct-drive alternator 
SENGE uuu um nm ERIA i Jet-prop exhaust 
Horsepower R— ——m 80 
Piston Displacement ... cx ca orc 06.5 CU. I 


Charging System 
Gear Shift ucc deer 
Propeller ... 


Direct charging 
Forward-neutral-reverse 
......Pitch range: 844” to 23" 


take ports, then the exhaust ports. Fi- 
nally, as the piston nears the top of its 
compression stroke, the ignition system 
releases a high-voltage spark to ignite the 
compressed charge. 

The combination of this improved 
scavenging system, plus the up to 40,000 
volts of electrical energy of the ignition 
system, results in fast acceleration, high 
speed, and improved fuel economy, say 
Kiekhaefer engineers. 

Rocks no big problem. All this engi- 
neering hidden beneath the shiny, black 
motor cover is backed up with tough 
metal throughout the rest of the motor. 
And a good thing it is, for our lake had a 
specialty all its own: large rocks in un- 
expected places, and usually three inches 
below the surface of the water. Mercury's 
Power Trim lifted our propeller up and 
out of trouble more than once. Even so, 
all three blades of the prop had that 
chewed-up look before we had finished 
our test runs. Fortunately, they were 
chewed about evenly so the 800 contin- 
ued to perform even at full throttle with 
hardly any vibration. 

There are several tests that reveal an 
outboard motor's true temperament. The 
more spectacular, of course, include the 
high-speed acceleration tests, wide-open- 
throttle speed runs, and spray-filled 
turns. Equally important, in my judg- 
ment, is a motor's ability to start quickly 
and quietly with no fuss or sputter. An- 
other is its ability to idle smoothly and 
surely. Few things are more embarrassing 
than the idling motor that stalls as you 
shift gears in maneuvering to approach a 
dock. Happily, every time I signaled the 
transom-mounted “engine room," the mo- 
tor was right there and on the job. It never 
quit on me. 

A solid, substantial, and responsive 
motor, this Merc 800. It did every job 
well as the Quebec leaves turned in the 
fall. I'm sure it will do the same for you 
when the leaves are wearing their 1969 
green of spring. "E 


TO REMOVE SECTION for loose-leaf binding, 
open magazine wide at this page, rest it on table, 


run your thumb firmly along center fold. 


Then pull out the sheets gently, one at a time. 
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What's New in Color TV for '69? 


P nine to buy a color TV in ’69? 
Let me tell you a few things about your- 
self. 

€ You are the head of one of the 43 
million households who don't yet own a 
color set. 

€ You are finally convinced that color 
TV has been “perfected” (15 million col- 
or-set owners can't be wrong). 

€ You think the price is right, at last 
(prices start at under $200). 

e You believe there are enough pro- 
grams in color to make owning a color 
set worthwhile (virtually all network 
shows, and many local programs, are 
in color). 

€ You are convinced that color TVs 
are easy to tune (and you're right). 

€ You wonder what kind of set you 
should buy, and your head is full of ques- 
tions. 

To answer some of your questions, and 
to help you choose the right color TV, 
PS surveyed the 21 major color-TV mak- 
ers. We sent out comprehensive ques- 
tionnaires, talked to design engineers, and 
examined the '69 lineup. What we learned 
we're passing on to you. 

In spite of a trend toward solid-state 
design, the vacuum tube is still going 
strong. The big reason is cost: the cost 
of developing appropriate semiconductor 


Sylvania's hybrid chassis include plug-in transistors 
that are as easy to replace as vacuum tubes. Most 
other makers solder semiconductor parts in place, 
making servicing of the set more difficult. 
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RCA's new CTC-40 solid-state chassis (only the 


devices to replace vacuum tubes, and the 
cost of engineering an all-solid-state 
chassis. This year, RCA has a transis- 
torized top-line chassis (only the high- 
voltage rectifier is a vacuum tube) to 
compete with Motorola's Quasar all-sol- 
id-state chassis (the high-voltage recti- 
fier is a plug-in silicon rectifier module). 
And Sony is at last importing the small- 
screen solid-state portable they  an- 
nounced last year [PS, Sept. '67]. It's 
interesting to note that the only three 
makers of solid-state color TVs are all 
major producers of semiconductor devices 
—it takes a lot of special talent to create 
a working transistorized color set. 

Many other manufacturers are turning 
to a hybrid design: The low-power cir- 
cuitry is transistorized (no problem for 
the designers), while high-power circuits 
(such as the high-voltage power supply 
and beam-sweep stages) use tubes. 

Sylvania's hybrid chassis is unusual for 
two reasons: The tubes used are newly 
developed long-life units, and the tran- 
sistors plug into place like tubes for easy 
replacement when necessary (and you 
thought transistors lasted forever). 

The increasing number of color shows 
broadcast on UHF channels has created 
a problem: You need the fingers of a 
safecracker to tune in a perfect color pic- 


high-voltage rectifier is a vacuum tube) uses several 
different types of semiconductor devices to boost 
reliability and shrink the bulk of the chassis. 


ture on most older UHF tuners. Thus, 
for '69, several makers have incorporated 
detent tuning on UHF-the channels in 
your area have switch-selected channel 
positions, just like the VHF channels 
(2 through 13). A particularly interest- 
ing design is Zenith's Ultramatic tuner. 

Probably the most obvious change for 
'69 is the abundance of available screen 
sizes—nine, in all. 

Why so many? To please every pocket- 
book—as the marketing manager says. 
You'll note that prices increase in small 
jumps—between $30 and $50—as screen 
sizes get bigger. Many of the smaller 
sizes appeal to people who are buying 
their second color set. 

As a rule, the 18-inch-and-up screen 
sizes are fine for family viewing; the 
smaller screens are for soloists (or very 
close friends). 

The spec chart tells the story—we've 
listed the particulars of almost all the 
chassis you'll find underneath the pretty 
woodwork. Although every manufactur- 
er makes scores of different models, he 
produces only a few chassis types. 

Here are a few features you should 
consider as you browse: 

Automatic fine tuning. Also called auto- 
matic frequency control, this corrects for 
small fine-tuning errors. Where it is an 
extra, it is usually quite expensive ($60 
and up), so consider carefully before you 
order it. Adjusting fine tuning manually 
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is an easy job, and virtually all but the 
lowest-priced sets have memory-type fine- 
tuning controls (you set them once and 
forget them, except for occasional minor 
touch-ups). 

Color controls. Every set has at least 
two: color intensity and color hue. A 
few have a third control—tint—that lets 

Continued 


Motorola's high-voltage silicon rectifier module 
(right) replaces the conventional vacuum-tube unit 
(left) in their all-solid-state chassis. Advantages: 
no filament, no heat, no X-ray emission. 


; Solid-state chassis, as a rule, are available only  Lowest-priced color set you can buy is still the 


in top-of-the-line models (such as the RCA console 
above), since the semiconductor components used 
are still more expensive than vacuum tubes. 


small-screen GE Porta Color portable. The stripped 
model (simple cabinet, no handle) costs under 
$200. The set weighs about 26 pounds. 
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you vary the background color quality 
from a warm red to a cool blue. If you 
take the time to learn how to adjust the 
tint control properly, it can often add a 
finishing touch to the picture you see; if 
not, it’s just another control to diddle 
with, and may degrade the picture. 

Tuning aids. These run the range from 


designed to help you adjust fine tuning 
quickly, and are handy to have. 

Remote control. Only one kind makes 
sense: a system that lets you adjust the 
color controls as well as switch channels. 
The reason: You'll often need to readjust 
intensity and hue settings when you flip 
to a new channel. 


eyes to meters to lights to black bars on 
the screen that come together. All are 


Antenna inputs. 
ventional 


All sets accept con- 
300-ohm twin-lead transmis- 


Models, Specifications, and Prices 


MANUFACTURER 
CHASSIS NUMBER 
SCREEN SIZE(S) 
PRICE RANGE 
HIGH-VOLTAGE 
REGULATOR 
AUTOMATIC 
FREQUENCY CONTROL 
TYPE(S) OF 
ANTENNA INPUTS!) 
NUMBER OF 

COLOR CONTROLS 
TYPE OF CHASSIS 
TUNING AID 
REMOTE CONTROL 


TYPE OF 
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pow [ms 7 wm f om jer | a 2| i | ne | m 
HEATH  [GR180, 227, 295 | 180, 226, 295| $350450( | shunt | no | A8 | 2|vecuumtube | no | yes 
Dama LR oe [omen [ose [se [Ra [2 nm ie yes 
eemeck yeso] A 2 [vacuum tbe [ no T no 
eee Eee 
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BB ena | a | amon | eee | | a | aeon eef e 
P| creas [205 | swose | smm | sa | a | 3| moria | yes | 
morona [15-915 | 29s | $6701,275 | none) | sté | A | 3| solid-state | ves | 
a EEM | 2m — mé m MEER UM SELL 
[sae | ns | soso | feedback | no | a | | mona | no 
rotvmeic — | crc series | 270, 295 | $340390 [feedback oi] no | A | 2 vacuum tube | yes 
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In NEM 5 BENE ee S muc3E- 
[J sects series | 295 | $695-895 | shunt | sta | a | 2| hybrid | mo. 
[too | me [ ovens | sw [ m | A] 2| wu [e |.» 


(1) A: 300 Q input; B: 75 © input; C: built-in antenna(s); (2) price not set by manufacturer; (31 on some models; 
(4) standard in top-price models; (5) do-it-yourself kit; (6) less cabinet; (7) to be announced; 
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sion line. A few have built-in matching | an cee NNI. 
(transformers that let you hook up a 75. PS Extra: COLOR TV ' 
ohm coaxial cable lead-in directly, with- | 
out the use of an external transformer. A _ bilization—but at the cost of wasted power 
coaxial lead-in is desirable for reducing and circuit complexity. The newer feed- 
interference in noisy locations. back regulator is simpler, but slightly 
A high-voltage regulator stage stabilizes less effective: Sudden increases in screen 
the high DC voltage that powers the pic- brightness cause blooming (increase in 
ture tube. Two types are used: The older picture size) and momentary loss of fo- 
shunt regulator provides rock-steady sta- cus. Continued 
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fop-price models include stereo — (9) Yi reguíator stage not required; 
shunt regulator in 295-sq.-in. chassis; NA: information not available. 
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Color camera in TV studio has four 
pickup tubes for color picture trans- 
mission over airwaves 


— 


A Short Course: How Color TV Works 


At the TV studio, four pickup tubes inside the camera 
scan the subject. One tube produces a luminance 
signal representing the brightness of each element 
of the subject. The other three tubes—each behind 
a color filter—develop red, green, and blue signals 
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that represent the amount of each color required 
to reproduce the color of each element. These are 
combined into a single chrominance signal. 

The luminance, chrominance, and sound signals 
are blended together to make a composite color-TV 


A Glossary of Color-TV Terms You 


Convergence. The three electron beams 
must converge—or intersect—just behind 
the shadow mask to guarantee that the 
trio of beams strike the dots in single 
triads as they sweep across the screen. 
If they don’t, the red, green, and blue 
images making up the picture will not 
overlap, and you will see color fringes. 

Degausser. If the steel shadow mask 
is slightly magnetized (say a running 
vacuum cleaner is turned off near the set) 
the magnetic field will deflect the elec- 
tron beams and ruin color purity. The 
cure is to degauss—or demagnetize—the 
screen with a degaussing coil (actually 
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an AC-powered electromagnet). All '69 
sets have built-in degaussers. 

Electron gun. This device (one of three) 
mounted in the base of the picture-tube's 
neck generates one of the electron beams 
that paint the color image. 

In most picture tubes, the three guns 
are arranged in a triangular array (the 
same configuration as the phosphor dots 
in each triad). However, in the GE 10- 
inch Porta Color tube, the guns are mount- 
ed in line (and the phosphor triads are 
in line, too). This arrangement simpli- 
fies convergence adjustments. Departing 
from conventional three-gun, three-beam 
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Color picture tube in TV set at 

home combines three electron beams 
representing three primary colors— 
red, blue, and green—on tube face 

to form color picture 


signal, which is then broadcast. This signal is con- 
sidered to be compatible, since it makes sense to 
either a black-and-white or color TV. Inside your 
color TV, the luminance and chrominance signals 
are melded to re-create the three color signals. The 
three beams sweep across the tube's screen in 
unison, striking triads of tiny red, green, and blue 


Should Understand 


designs, Sony's recently announced one- 
gun, in-line, three-beam tube promises a 
brighter, sharper picture [PS, Nov. '68]. 
Purity. Pure screen colors result when 
the red beam strikes only red phosphor 
dots, the blue beam only blue dots, and 
the green beam only green dots. Errors 
create patches of impure colors. 
Rare-earth phosphors. Early color-TV 
picture tubes used sulfide-based phos- 
phors for all three dot colors. Unfortu- 
nately, sulfide red was a rather weak phos- 
phor, and produced muted, pastel-like red 
tones. The recent development of red 
phosphors based on rare-earth elements 


phosphor dots on the surface, making them glow. 
The color signals alter the instantaneous beam 
intensities, so that the different dots in each of the 
myriads of triads glow with the same proportion of 
red, blue, and green light as seen by the camera 
tubes as they scan the subject. Your eye blends the 
pinpoints of light together into a color picture. 
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(most used is Europium) has led to 
fully saturated bright-red tones and elimi- 
nated the earlier problem. 

Shadow mask. This thin perforated 
steel plate mounted just behind the phos- 
phor coating inside the picture tube 
helps to insure that the beams hit only 
their own color phosphor dots. 

Triad. Each triangular group of phos- 
phor dots—one red, one green, and one 
blue—called a triad—acts like a single ele- 
ment of the total picture. Its apparent 
color depends on the relative glow bright- 
ness of each dot. 

Continued 
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How to Buy a Color TV 


Even before you choose a TV brand, 
choose a dealer—and choose carefully, or 
you may find yourself writing irate letters 
to the president of the company that 
built your set. Your dealer must have 
integrity and a good service department. 
To understand why, read the warranty 
cards attached to the sets you look at 
when you go shopping. Warranties vary 
from brand to brand, but a typical one 
might guarantee the picture tube for 
two years, other tubes for 90 days, and 
other components one year. 

Fair? Sure—except keep in mind that 
the manufacturer is only stating he will 
trade faulty parts for replacement units. 
The warranty doesn’t cover the cost of 
labor required to diagnose the problem 
or replace the part, or the cost of ship- 
ping the new part to you. (A few manu- 
facturers do include 90-day—and occa- 
sionally longer—labor-cost warranties. ) 
It’s up to your dealer to decide whether 
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JUDGING THE SETS YOURSELF: THE PS COLOR-TV SCORE CARD 


TONAL 
RANGE 


or not he should bill you for labor charges 
if his serviceman must replace a part on 
the day the set is delivered. 

Even more important, the manufactur- 
ers warranty doesn't state that the set 
will be installed properly. Theoretically, 
your dealer could dump the new set on 
your driveway and leave the rest to you. 

Which set should you buy? The pic- 
ture's the thing, so judge carefully after 
you have selected screen size and cabinet 
style. You can evaluate the relative qual- 
ity of the different color pictures you see 
by using a scorecard similar to the kind 
PS's test jury used when we evaluated 
the top 10 '68 sets last year. Here are 
the items to evaluate: 

Color quality. View several kinds of 
scenes—sporting events, panel shows, chil- 
dren's cartoons—before you decide. Look 
for accurate, lifelike color rendition. 
Score: 30 points. 


Apparent resolution. Look for fine de- 


BLACK-AND- WHITE 
PICTURE QUALITY 


EASE m | 
ADJUSTMENT POIN 


tail within the pictures, and clean, crisp 
reproduction. Score: 20 points. 

Tonal range. A wide range of color 
tones produces a more realistic, lifelike 
color picture. Score: 15 points. 

Ease of adjustment. Do the controls 
make sense to you? Are the important 
controls grouped within easy reach? Are 
they easy to adjust? Are they well la- 
beled? Score: 20 points. 


The Right Home Installation 


Happily, most '69 color TVs produce 
a viewable picture straight out of the 
packing crate. But viewable is usually 
far from perfect. Demand that your deal- 
er send a trained technician who can 
install the set, not merely someone who 
will unpack it. 

Once the serviceman has verified that 
your antenna system can deliver an ade- 
quate, interference-free signal (either by 
measurement with a signal-strength me- 
ter, or by viewing all channels), he should 
perform the following six steps: 

1. Center the picture. A broadcast test 
pattern (if available) is the best stan- 
dard; next best is a cross-hair or similar 
pattern created by the portable pattern 
generator the serviceman will hook to 
your set. Least accurate is an on-the-air 
program. 

2. Touch up the height, linearity, width 
and ‘“pincushion” adjustments to pro- 
duce a perfectly proportioned, undistorted 
picture. 

3. Adjust color purity. Two electron 
beams are turned off, leaving only one— 
usually the red—gun on. Then various 
magnets on the picture-tube yoke are ad- 
justed to produce a totally red screen, 
free from any impurity colors (areas of 
purple or orange tint). This adjustment 
insures that the red beam strikes only 
red phospher dots. Once red purity is 
set, blue and green purity follow auto- 
matically. 

4. Adjust beam convergence. 'This is an 
elaborate, multistep process. The service- 
man will use a generated dot or cross- 
hatch pattern as a guide. At normal view- 
ing distances (six feet or more) you 
should not be able to detect any trace of 


color fringing. 
BIng Continued 


AESi COLOR TV < 


Black-and-white quality. There are still 
plenty of black-and-white programs, so 
evaluate carefully. If no black-and-white 
show is on when you judge, turn off the 
set’s color-intensity control. The mono- 
chrome image you see should look better 
than your present picture. Score: 15 points. 


Center the picture. If available, a generated test 
pattern (as shown above) is the best standard to 
use. On-the-air program is not as good, since the 
studio camera may be aimed off-center at a scene. 


Adjust picture proportions. The major controls to 
be set are width, height, vertical linearity, focus, 
and pincushion (shape distortion of the picture at 
edges and corners). Judge all these factors. 
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Check purity. At the end of this step, the TV screen 
should be all one color, with no traces of color im- 
purities (blotchy areas or color smears) visible 
anywhere on the screen, even at the corners. 


Set color rendition. Ideally, your set's color-hue 
control should produce perfect flesh tone when set 
at midrotation. This provides a wide range of ad- 
justment for correcting broadcast errors. 


Degauss the shadow mask. This 60-second job is 
done with a hand-held degaussing coil. When the 
device is at work, the screen colors will distort into 
a rainbow-like display just beneath the coil. 
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Adjust convergence. Probably the most often-used 


test pattern is an array of tiny dots. This is the most 
crucial adjustment the serviceman makes when he 
installs your new color television set. 


5. Verify proper color rendition. Most 
servicemen use a color-bar test pattern to 
check that the set can reproduce the 
full range of transmitted colors. The 
color bars should have the correct hue 
when the set's hue control is set at mid- 
position, to assure that the control has 
the proper range. 

6. Correct “gray-scale tracking." This 
adjustment balances the three electron- 
gun outputs so that the white and gray 
areas, in either a color or monochrome 
picture, do not become color tinted as 
the brightness level changes. 

Degaussing is something you can do 
yourself. It makes great sense to own an 
external, hand-held, degaussing coil even 
though your new set will have an auto- 
matic internal degausser. No fixed-in- 
place coil can completely demagnetize 
the entire shadow-mask area—there will 
be some dead spots. 

Hold the coil as shown at left. Pass 
the coil over the screen and the top and 
sides of the cabinet, using a slow, cir- 
cular, polishing motion. Do not bring 
the coil near the rear of the picture-tube 
neck or you may demagnetize the small 
permanent magnets that direct the elec- 
tron beams. 

Note: Never turn the coil on or off 
when it is closer than six feet from the 
set: The sudden surge or interruption 
of current will produce a transient mag- 
netic field that will magnetize—not de- 
magnetize—the shadow mask. 


Antennas for Perfect Color DRZ 


Practically speaking, a color TV is a 
"black box" that transforms a complex 
electronic signal into picture and sound— 
a signal that is delivered by your antenna 
and transmission line. 

If the antenna is not doing its job prop- 
erly, your new set will not be able to 
produce a perfect color picture. 

There’s a good chance that your pres- 
ent antenna system will work well with 
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a color TV—it's worth a try. Many new 
owners, though, find that they need a 
color-rated antenna. Here's why: 

e Older antennas (originally designed 
for black-and-white signal reception) may 
not have uniform frequency response 
across the six-megaHertz bandwidth of 
each channel. The nonuniformities will 
accentuate part of the signal, and literally 
“suck out" other segments, producing a 

Continued 
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distorted signal, and a terrible color pic- 
ture on your screen. 

€ A color TV demands a stronger sig- 
nal to produce a satisfactory color picture 
than does a monochrome set to produce a 
black-and-white image. Your present an- 
tenna may not have enough gain to cap- 
ture a strong-enough signal. 

e Ghost images that are merely annoy- 
ing in black and white may become in- 


Fine tuning is the critical first step in adjusting for 
a perfect color picture, since the tuning stage must 
pull in the entire, complex, six-megaHertz-wide band 
of frequencies in a color signal and, at the same 
time, reject scene-spoiling interference and noise. 
The new color-TV sets make this adjustment easy. 
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Contrast adjustment is important for color-TV en- 
joyment. In a color receiver, the contrast knob con- 
trols fine detail in the picture. Too little contrast 
washes out the detail; too much overpowers the 
delicate pastel tones in the image, leaving an un- 
satisfactory, relatively dull, color picture. 
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tolerable multihued spectres in color. 
These are caused by reflected signals 
bouncing from tall structures or moun- 
tains, and arrive at your antenna a brief 
instant later than the main signal. The 
only real solution is to install a highly 
directional antenna that ignores the un- 
desirable echoes. 

The transmission line—or lead-in—is an 
equally important part of the system. In 


How to Adjust Your Set's Controls ........ 


Nine times out of 10, when you see a 
bad color picture, you can be sure that 
the controls of your set are not adjusted 
properly. A lion's share of the blame 
belongs to the set makers; most of them 
never explain the correct procedure for 
you to follow in their instruction man- 
uals. You have to learn. 

Begin by adjusting for a perfect black- 
and-white picture; then add color. The 
first step is to adjust the fine-tuning con- 
trol. If your set has automatic frequency 
control (AFC) or automatic fine tuning 
(AFT), switch it off, and manually ad- 
just the knob, with the set tuned to each 
local channel. 

Here are the procedures: 

1. Turn the color-intensity control full 
off, and rotate the fine-tuning control full 
left and then full right. You'll notice that 


Brightness adjustment is normally decreed by the 
prevailing light level in the viewing room. However, 
don't raise screen brightness to the point of pic- 
ture blooming: The image size increases and the 
picture gets out of focus. Excessive brightness also 
washes out bright image colors. 


ome cases, improperly installed twin- 
ead can degrade the signal. For example, 
unning it close to metal objects, bend- 
ng it sharply, or positioning it where it 
n get wet, may cause internal reflec- 
ions. The signal bounces back and 
forth, distorting wave forms. 

If picture-patterning interference, 
caused by nearby electrical machinery or 
passing cars, is a problem, install one of 


turning the knob in one direction causes 
a herringbone-pattern interference on the 
screen; and, in the other direction, the 
picture fades away. To set fine tuning 
perfectly, tune for the herringbone pat- 
tern, and then back off slightly until the 
interference just disappears. 

2. To adjust the contrast control on 
your set, first turn both brightness and 
contrast knobs full off. Then advance 
the brightness control until you see a 
weak image. Next, turn up the contrast 
to produce a good, but dim, picture. Note: 
Excessive contrast will overpower the del- 
icate pastel shades in the final picture; 
too little contrast will wash out picture 
detail. So take care when making this 
adjustment. 

3. Increase the brightness control to 
any desired level, but be careful not to 


PS Extra: COLOR TV 


the shielded-type transmission lines: ei- 
ther coaxial cable or shielded twin-lead. 
Coaxial cable, with an impedance of 75 
ohms, requires matching transformers. 
Both surround the signal-carrying path 
with a metal-braid shield that blocks in- 
terference. 
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turn past the point where the picture 
begins to bloom. 

4. ' Turn up the color-intensity control. 
This works like a color-volume control, 
and its setting is pretty much a matter 
of personal taste. But beware that you 
don't turn the control too high; you'll 
recognize intensity overload by distorted 
screen colors, color spillover, and a gen- 
erally blurry picture appearance. 

Most long-time color owners agree that 
the best setting is slightly below the over- 
load region: Scene colors are rich, but 
not gaudy. You're the best judge of the 
picture quality you want. 

5. Adjust the color-hue control by ze- 
roing in on the flesh tones—the other 
colors will take care of themselves. Un- 
fortunately, studio makeup men often 
don't agree on what color is perfect for 

Continued 


The 


"correct" color-intensity-control setting will 
probably change as you view your TV over a period 
of time. New owners usually set the control too 
high, creating a colorful, but poster-like, picture. 
Long-time owners usually prefer a more turned- 
down, delicate color scheme on their screen. 


The color-hue control is probably the culprit when- 
ever you see a terrible color picture. Adjusting it 
correctly takes a deft hand, since slight errors are 
magnified in ''living color." Hint: Let an assistant 
judge color from across the room as you adjust the 
knob. You'll learn with a little practice. 


| 
DECEMBER 1968 | 111 


facial flesh tone, so concentrate on per- 
former's hands and ears when you make 
the adjustment. 'These usually have not 
been professionally retouched. 

If your set has a third color control, 
set it approximately at its midpoint while 
you adjust hue. 'T'hen use it to touch up 
flesh tones. 

Once the controls of your new TV are 
set properly, you will rarely have to re- 


Service Contracts: 


A few manufacturers offer them as fac- 
tory-service policies; so do several large 
department stores and mail-order houses. 
And your local dealer may have his own 
service-contract plan. They usually cost 
between $70 and $100 a year (depending 
on set make, set age, and where you live), 
and they cover the cost of any service calls 
(including both parts and labor) during 
the contract period. Cheaper contracts 
are available that provide limited cover- 
age: You pay a flat fee for each call— 
usually around $7—and all other charges 
are covered by the contract. 

A service contract is really an insur- 
ance policy, so you should examine the 
risks you are insuring against before you 
sign up. 

'The picture tube is, of course, the sin- 
gle most expensive component in your 
set—a replacement for a big-screen set will 
cost between $90 and $200 ( depending on 
whether it is a new or rebuilt tube, and 
on where you buy it). And you will usual- 
ly pay up to $50 for installation. As 
a rule of thumb, if a picture tube sur- 
vives its “infant mortality" period—about 
three months—it probably will last 
through about five years of average use. 
Your new-set warranty covers the tube 
for one, two, or three years, depending 
on make. 

Based on sheer number of components, 
a color TV is about 60-percent more com- 
plex than a black-and-white set. Thus, 
on the average, you can expect more 
service calls when you own a color TV, 
and they will be more expensive. 

Unhappily, the replacement of many 
color-chassis tubes and parts also re- 
quires time-consuming circuit readjust- 
ment. For example, a single tube failure 


| 


112 | POPULAR SCIENCE 


peat the entire adjustment procedure. 
Probably, though, you'll often have to 
readjust the intensity and hue controls 
when you switch channels: There are 
wide variations in the color quality of 
the signals broadcast by different net- 
works and stations. 'The only way to 
learn about your set is to live with it, 
and experiment with various settings of 
the color controls. 


Do You Need One? 


could leave you with a $20 service tab 
if a reconvergence job was necessary 
after the tube was replaced. 

How many service calls should you 
expect? Our guess is that you should 
expect no more than one breakdown dur- 
ing the first 90 days; one during the first 
year; and one every nine or 10 months 
after that. 

Besides breakdowns, though, you 
should consider periodic maintenance. 
Most color sets require reconvergence 
about once a year to compensate for com- 
ponent and/or tube aging. Without it, 
you'll see a picture, but not a perfect one. 
The tab will be anywhere from $7 to $30 
for this job. 

In terms of money, maintaining your 
new set should probably not cost more 
than $30 a year, plus an extra $30 a 
year put aside in anticipation of an even- 
tual picture-tube failure. 

A service contract will save you money 
only if your set breaks down more than 
average. 

What about waiting several years be- 
fore signing up? The service companies 
are ahead of you. Unless you sign up 
before the original warranty expires, most 
firms send a technician to examine the 
set. They’ll probably reject a set about 
to go bad. 

Should you buy a contract? You prob- 
ably should if: 

e You live in an area where service 
costs are high, or where local servicemen 
aren’t color-set experts. 

€ Your new set required two or more 
service calls during the chassis-compo- 
nents warranty period. 

® Your set is a model that has com- 
plex accessories such as remote control. 
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X rays are generated by high-speed electrons strik- 
ing Suitable target surfaces. Typical targets in many 
color TVs are the shadow mask inside the picture 
tube, the cathode assembly inside the vacuum rec- 


X rays are produced whenever a fast- 
moving stream of electrons—propelled by 
a high DC voltage—smashes into a suita- 
ble target. The electrons decelerate al- 
most instantly, and, as they do, they emit 
X radiation. Although a heavy metal 
such as copper makes the best target, al- 
most any solid substance, including glass, 
will serve as well. 

This X-ray-making recipe can be found 
inside three of the vacuum tubes used in 
color TVs. 

In the picture tube, as the three pic- 
ture-painting electron beams move across 
the screen they collide with the shadow 
mask and various glass areas. Actually, 
only about 20 percent of the electrons 
hit the phosphor coating; the rest strike 
the shadow mask, the glass neck, or the 
glass faceplate. 

The high-voltage rectifier tube converts 
high-voltage pulses into high-voltage DC 
to power the picture tube. During part 
of each pulse, electrons are drawn to- 
wards the tube’s metal cathode structure 
at great speed. When they collide, they 
create a dougnut-shaped beam of X rays. 

The high-voltage shunt-regulator tube 
stabilizes the high DC voltage (around 
25,000 volts) applied to the picture tube. 


tifier tube, and the metal anode structure inside 
a vacuum shunt-regulator tube. Improved shielding 
in '69 TVs, however, eliminates the X-ray hazard for 
viewers—but don't get glued too close to the set. 


Inside, a more-or-less continuous stream 
of electrons shoots from the cathode to 
the metal anode, producing a downward 
beam of X rays. 

X rays become a potential problem 
only when they are projected outside the 
TV set. Normally, the design of the 
X-ray generating tubes, the thick glass 
envelope of the picture tube, and the sur- 
rounding chassis and cabinet shield the 
X-ray sources: At normal viewing dis- 
tances, they keep the radiation level well 
below the background radiation level (ra- 
diation due to natural sources such as 
cosmic rays). 

But there have been exceptions. The 
most publicized was caused by a group 
of faulty regulator tubes. Here, the anode 
structure was accidentally mounted at an 
off-axis angle, causing the X rays pro- 
duced to be emitted in a powerful, nar- 
row beam that passed through the chassis 
and cabinet | PS, Apr. '68]. 

Even more important, it is possible for 
almost every big-screen color T'V to be- 
come an X-ray emitter if a serviceman 
sets the high-voltage level too high. 
(Many have, for example, to boost screen 
brightness.) The increased high voltage 

Continued 
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accelerates electrons to greater speeds; 
when these more-energetic electrons strike 
targets they emit stronger X rays that 
have greater penetrating power. 

The cure. The standard by which TV 
radiation is judged was established by the 
National Council on Radiation Protection 
(NCRP). It specifies that the X-ray in- 
tensity shall be less than 0.5 milliroent- 
gens per hour at any point two inches 
from a set’s cabinet surface. Since X-ra- 
diation intensity decreases with distance 
from its source, this standard assures neg- 
ligible radiation at viewing distances (six 
feet or greater). 

Every manufacturer we surveyed stated 
that his '69 color TVs were designed and 
built to meet the NCHRP standard. We 
asked several if any circuit and/or me- 
chanical design changes were made to 
assure long-term compliance. Here are 
a few of the answers: 

è There is a continuing trend toward 
completely eliminating the regulator tube 
in favor of other types of high-voltage 
stabilizing techniques, such as the feed- 
back-type regulator. 

€ The latest regulator and rectifier-tube 
designs insure minimum projection and 


maximum confinement of X rays. Tubes 
that might be X-ray producers have been 
recalled from the market and discontin- 
ued—making for safety. 

e Elimination of the ventilation holes 
from the metal “cage” surrounding the 
high-voltage power-supply stage (which 
includes both the regulator and rectifier 
tubes) provides more complete X-ray 
shielding. This in turn has required a 
beefing up of the other components so 
that they can withstand the higher tem- 
peratures inside the closed cage. Better 
shielding materials are used in some cases. 

e Picture-tube glass formulas have 
been changed by some makers to provide 
additional shielding. 

€ On some '69 chassis, the high-voltage 
adjustment control has been eliminated— 
it is now set at the factory. 

€ Other manufacturers have bold la- 
bels on the rear of the chassis warning 
about the danger of misadjustment of con- 
trols affecting high voltage. 

e Most manufacturers have published 
service bulletins that explain the X-ray 
hazards to servicemen, detail the correct 
procedures for setting the high-voltage 
control (if any), and emphasize the im- 
portance of reinstalling all metal shields 
and cabinet parts after servicing the 
chassis of color T'V sets. 


Servicing Your Own Color TV 


It's tempting to try, since it can save 
you money. But be sure to keep the 
following points in mind: 

The high voltage inside a color TV— 
25,000 volts in a big-screen set—can kill. 
Never reach inside the cabinet while 
the line cord is plugged in. 

Although it is true that a bad tube is 
the culprit in 75 percent of TV break- 
downs, it is also true that many tube 
faults won't show up on the simple drug- 
store-type emission tube tester. The best 
way to test tubes is to have a spare set 
on hand, and substitute one tube at a 
time until vou find the culprit. 

Be careful not to upset the adjustment 
of the rear-panel controls, or shift the 
settings of the magnets on the picture- 
tube yoke, when you reach inside the 
cabinet. A mistake here will cost you the 
price of a service call. 

Keep away from the tubes inside the 
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metal cage. Usually, the circuit must be 
readjusted when any of these are re- 
placed, and it is dangerous to work inside 
the cage if you aren't sure of what you 
are doing. 

In most hybrid or all-solid-state sets, 
transistor and other semiconductor com- 
ponents are soldered in place on the cir- 
cuit boards. Replacing faulty units is a 
job for the serviceman. 

To wrap up, color TV is on a steady 
upswing in the U.S. today, and the num- 
ber is still growing. Set manufacturers 
have met the technical problems with 
remarkable success. Economies in design, 
engineering, and manufacturing have 
brought set prices down year by year. 
We can safely predict the continuance 
of this trend so that there will be a color 
set available for almost any pocketbook 
as this progress within the industry con- 
tinues from year to year. Gs 


Eight-millionth student 
hits home-study jackpot 


When Bernard L. Mahone III 
(right) of Richmond, Va., recently 
cut out a coupon from POPULAR 
SCIENCE and sent it in to enroll in 
a course with International Corre- 
spondence Schools, in Scranton, 
Pa., he never bargained for the edu- 
cational bonanza he’d receive. 

ICS’s computers determined that 
Mahone was the eight-millionth 
student to sign up with the 78-year- 
old home-study school. Mahone, 
who is an engineer assistant at Mo- 
bil Chemical Co. in Ashland, Va., 
had enrolled in an ICS Chemical 
Engineering Course. ICS president 
Dr. John C. Villaume said the 
school is presenting Mahone with 
a lifetime scholarship for unlimited 
ICS study to honor the milestone 
in the institution's history. 

Villaume also saluted Mahone 
as being “typical of the more than 
2.98 million Americans who annual- 
ly recognize that home study is 
one way to secure supplementary 
knowledge." 


Italian four-seater has plenty of zip 


This new Lamborghini is a real high-per- 
formance sports car designed to do up to 165 
m.p.h. The two-door Espada, styled by Ber- 
tone, has an almost flat roof blending into a 
horizontal rear “window.” So that you can 
see behind you when reversing, a lower win- 
dow in the squared-off tail—a strip of glass 
protected by a grille—runs across the full 
width of the car. A 239-inch four-cam V-12 
engine (right), fitted under a very short 
hood, produces 325 hp. through a five-speed 
box. All ratios are synchronized, even reverse. 


PICTURE NEWS 
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ALTERNATOR COMBUSTION AIR BLOWER 


An Opel was the chosen vehicle for testing the experimental combination of Stirling engine and 


Test-Driving GIM's 


A Stirling engine and 

an electric motor working 
together—a promising 
idea on the way to a 
smogfree car 


by JIM DUNNE 
PS Detroit Editor 


D... newest proposal for 
beating the smog problem is a 
hybrid car fitted with a com- 
bination power plant—a Stir- 
ling engine [ PS, May '60, p. 
110], an electric motor, and a 
clutch of batteries. The car 

: was built by the General Mo- 
- — idisse oL" TUN  — —  . tors Research Laboratories as 
Jim Dunne opens the hood to expose the electrical works. The big 


unit up forward, taking the place of the radiator, is a modulating — 2T experiment to explore the 
inverter. Its function: feeding electric power to the drive motor. use of a low-emission power 
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lectric-battery drive because of the car's light weight. Its top speed is 55 miles an hour. 


HYBRID ELECTRIC CAR 


plant and an electric drive system in a 
small car. 

Out on the road. I drove the car, an 
Opel Kadett with its eight-hp. Stirling 
engine mounted in the trunk and 14 au- 
tomotive-type 12-volt batteries, plus elec- 
tronic controls, stuffed under the hood. 
It drives like most other electric-powered 
cars—with smooth takeoff and low power, 
and a definite free-wheeling effect with 
power off. 

Acceleration to 30 m.p.h. takes 10 to 
20 seconds, or about the same time it 
takes the average American gasoline-fed 
car to accelerate to 60 m.p.h. 

Noise level is extremely low with two 
exceptions: 

'The hybrid's Stirling engine runs at a 
constant 2,800 r.p.m. and is mildly audi- 
ble up to about eight m.p.h., when the 
sounds of the moving car drown it out. A 
buzzing sound, caused by electricity puls- 
ing through the power cables, is distinct- 
ly audible while electric power is being 


used to drive the car. Intensity of the 
buzz rises and falls with the power de- 
mand, and completely disappears when 
you are coasting or when the car is at 
standstill. 

The power train. GM's hybrid power 
train is a model of simplicity. The Stir- 
ling engine drives an alternator that sup- 
plies recharging power to the storage bat- 
teries. The batteries furnish electricity 
to the drive motor. The three-phase in- 
duction motor is capable of providing 
20-hp. over a 3:1 speed ratio. 

At no time does the Stirling engine 
power the car directly. Alternator output 
is rectified to charge the batteries, and 
battery power is modulated and inverted 
to provide variable frequency to the AC 
drive motor, which drives the rear wheels 
of the vehicle through reduction gears and 
the differential. 

With two passengers aboard, the car 
weighs about 3,100 pounds. That’s 1,100 

Continued 
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Trunk of experimental hybrid car is stuffed with 
Stirling engine, radiator and cooling fan, three-phase 
alternator, and their control systems. The power 
plant drives the alternator, which recharges the 
lead-acid batteries in the front of the car. The Stirling 
engine uses hydrogen as its working fluid. The fuel is 
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pounds more than a conventional Opel. 
Total energy stored in the batteries— 
which make up most of the extra weight— 
is about six kilowatt-hours. 

What will she do? "Thirty miles per 
hour is the “break-even” speed. In other 
words, 30 m.p.h. is the fastest speed at 
which the car can travel without draining 
electric power from the batteries faster 
than the Stirling engine can recharge 
them. 

At 50 m.p.h. or lower, driving range 
is limited only by the amount of fuel 
in the Stirling engine's tank. A wide va- 
riety of fuels—unleaded gasoline, kero- 
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kerosene, and burning takes place continuously at 
very lean air/fuel ratios. This engine was originally 
designed for driving electrical generators for the 
military. GM intensified its work on the Stirling cycle 
because it promised a cleaner exhaust from auto- 
mobiles than a gas turbine or a steam engine. 


sene, diesel fuel—can be used. The test 
car carried five gallons of kerosene, giv- 
ing a driving range of 150 to 200 miles 
at 30 m.p.h. 

At the top speed of 55 m.p.h., range 
would be limited to 30 or 40 miles, since 
the energy from the batteries would be 
used up faster than the alternator could 
recharge them. On battery power alone, 
the car will travel 15 to 30 miles, depend- 
ing on the speed and acceleration require- 
ments. 

Sitting in the driver's seat, you can see 
gauges for speed, battery current, battery 
voltage, and engine temperature and pres- 


How the Stirling engine works 


; an external-combustion 
zine—the power piston is 
yer exposed to the com- 
stion gases. The combus- 
n is only a heat source 
the working fluid sealed 
ide the engine. The work- 
r, fluid—hydrogen gas 
ich expands when heated 
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noves the power piston, Revenge 
' lower of two pistons preheater 
hin the same cylinder. Assembly 
vement of the power pis- 

| controls total volume of 

|! system, which means Hor Exhaust 
it the working fluid is al- 

nately compressed and 

janded as the power pis- Hot Space 

| moves up and down. 

Why the upper one? It's a Kugini 
placer piston that opens 

closes ports in the cylin- 

'" walls. While its motion Cylinder 
25 not affect volume, it 

itrols the movement of | 

| working fluid through ©°°!er Tubes 
| heater, regenerator, and 

ler. When the displacer Cold space 


ton is at the top of its 
oke, most of the gas is 
the cold spaces. Moving 
| piston down forces the 
; to the top, around the 
nbustion chamber, where 
s heated. The next stroke 
ces the heated gas down, 
ere it acts on the power 
ton. Then the cycle is re- 
ated again. Both of these 
tons are connected to a 
ymbic linkage that puts the displacer piston at top 
ad center when the power piston is at bottom 
ad center. The pistons move in opposite direc- 
ns, and the linkage is fully symmetrical, so the 
Zine is dynamically balanced. The two connecting 
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rods are concentric, and the displacer piston rod 
goes right through the power piston! The rhombic 
drive includes two crankshafts geared together by 
two helical timing gears. One crankshaft also func- 
tions as an output shaft. 
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sure, The drive selector is marked 
R-N-D with the shift lever mounted at 
the driver's right on the instrument panel. 
'Then you do a double-take. 

Way-out procedures. Because of the ex- 
perimental status of the car, special con- 
trols and gauges abound, and a compli- 
cated start-up and shut-down procedure 
must be followed. As the car is developed, 
these operating procedures will be made 
automatic and instantaneous. 

Two characteristics of the Stirling en- 
gine make this car notably different. It 
starts slowly, taking about 20 seconds to 
reach operating r.p.m.; it stops slowly, 


continuing to run for as long as 30 sec- 
onds after the ignition has been turned 
off. Neither characteristic affects the per- 
formance of the car since battery power 
is available instantly at all times. 

Is the Stirling-engined hybrid car the 
answer to the smog problem? Only con- 
tinued development will tell. Many ex- 
perts are of the opinion that the gas tur- 
bine, the steam engine, or even the diesel 
engine holds just as much promise. But 
GM is stoutly backing the new combo— 
their engineers have been working with 
the Stirling external-combustion engine 
for the past nine years. PE 
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You can build this 


Here’s a new twist: a tach that 
sounds off at preset r.p.m. 


By GEORGE J. WHALEN 


This tachometer has a memory and a 
voice. It remembers any r.p.m. you tell 
it and emits a warning tone when your 
car or boat engine revs up to that r.p.m. 
In addition to useful audible and visual 
readout for cruising and over-rev red-line 
conditions, it gives you an assist for en- 
gine tune-up adjustments. 

Your eyes no longer have to be glued 
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Audible Tach for 


to a meter needle. Just cock your ears 
when making those idle, timing, and fuel- 
mixture settings. This tach will give you 
a warning tone when your engine reaches 
preset r.p.m. It has a range capability 
of 8,000 r.p.m. and works with from two- 
to eight-cylinder, two- and four-cycle 
conventional or magneto-fired gasoline- 
fueled engines. 

How it works. ‘The Audio-Tach meas- 
ures r.p.m. by counting ignition pulses 
from the engine breaker points. 

It consists of two circuit sections, the 
audio tone generator and r.p.m. read- 
out meter driver. 

In the tone circuit, a 500-Hz. speaker- 
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driving audio oscillator is switched on or 
off by switching transistor system Q3, 
Q4, Q5. Voltage level at input to Q3 de- 
termines switching. This is controlled by 
timing network C6-R10 in which its ca- 
pacitor accumulates the breaker-point 
charging pulses. The setting of R10 (ad- 
justable pot) determines how quickly C6 
will reach a given charge and fixes the 
breaker-point pulses per second needed 
to reach switching-voltage level. The 
r.p.m. needed to turn on the tone-gen- 
erating oscillator is determined by ad- 
justing tone-set control R10. 

The r.p.m.-meter indicating circuit of 
the tach consists of a monostable multi- 


vibrator (Q1, Q2), driving r.p.m.-reading 
milliammeter M1. A monostable circuit is 
like a spring-loaded switch. When trig- 
gered by a breaker-point pulse, it flips 
to the “on” state, remains there for a 
fixed time, then resets itself automatical- 
ly. In this application, the monostable 
circuit generates a series of pulses identi- 
cal in level and duration when triggered 
by the engine breaker points. 

In operation, the multivibrator average 
DC voltage output is proportional only 
to pulse rate determined by engine 
r.p.m. This DC level applied to the milli- 
ammeter gives a meter reading equal to 

Continued 
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r.p.m. To take care of pulse-rate differ- 
ence at the same engine r.p.m. for two- 
and four-cycle engines, as well as differ- 
ence in number of cylinders, the circuit 
has a pulse-duration adjustment trim- 
mer (R6). The circuit also provides for 
meter sensitivity control with scale ad- 
justing trimmer R8. The use of these 
two controls is covered in calibration in- 
structions later on. 

Construction. If you look at the assem- 


Ignition Pulse Rates for Common Engine Types 
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bly pictorial, you'll see that the unit is 
made up of two subassemblies: the front 
panel, holding the r.p.m. meter, audio-set 
pot, and toggle switches; and the circuit 
board with its wired components. This 
board, mounted on the meter-mounting 
studs, forms the whole assembly, which 
is installed in the tachometer case. Take 
special care when installing the new 
0-8,000-r.p.m.-meter calibration scale. 

Calibration. This is done with 60-Hz. 
power-line frequency. Test setup and cal- 
ibration data are shown in photos. For 
more accurate calibration, use an audio 
generator. If you don't have one, you 
can take the tach to your local radio-TV 
service shop. 

To check audio-alarm operation, ad- 
just pot R10 until audio tone just goes 
on. Switching power on and off will trig- 
ger the audio tone. Now you're set to 
install and use your Audio-Tach. 


For audio-generator calibration, use frequency cor- 
responding to 8,000 r.p.m. for your engine; adjust 
time-trim pot R6 for 8,000 on meter. Set generator 
to 1,000-r.p.m. frequency. Adjust with pot R8. 


PARTS LIST 


QI. Q2—GE 2N3414, NPN 
(Q3, Q4—GE 2N5172, NPN 
d 3, C 6—GE INAS. PNP, 
Allied Radio S50F%3- 
2N5355-GE 
DI, D2, D3. D4—GE 
AIA4F, silicon diode 
D5—Mbotorola HEP-104, 
zener diode 
Following resistors all 
L5 watt, + 10", 
Ri, R2, R3. R9, R11— 
1.000-0nm. carbon 
H4—15.000-0hm., carbon 
R5—1.200-ohm, carbon 
H6, R&—10,000-ohm 
potentionieter, 
Mallorv tvpe MTC- 
I4L4, Lajavetie 
Radio 33T 1675 
R?7—820-ohm, carbon 
RI0—25,000-ohm poten- 
tiomeier, CTS-IRC tvpe 
(11-120, Allied Radio 
46C5311 
R12, RI6—4.700-olim. 
carbon 
R13—2,200-ohm, carbon 
H14—6.800-0hm, carbon 
H15—150-ohm, carbon 
RI7—IO0-ohm, carbon 


HRHI5—7,500-ohm. carbon 
CI, C3—.0Im] disk G00vdc 
C?—.Im[ paper 200vdc 
C4—.47mf paper 100vdc 
Co-—I0m[ lvtic IO0vdc 
C6, C8—lI0mj lvttc 25vdc 
C7—33mj paper I00vdc 
SI. S?—subminiature 
SPDT toggle switch 
(Alco-switch, tvpe 
MST-105D), Allied 
Radio 56C3205 
SKI—2-inch diameter, 
,35-watt, 8-ohm speaker 
(Lajavette 99'T60536) 
TI—transistor output 
transformer; primary 
imp: 1,000 ohms: 
secondarv imp: 8 ohms, 
Lafavette Radio 33T 85250 
(Argonne tvpe AR-137) 
TSI—three-terminal 
barrier strip ( Cinch- 
Jones tvpe 3-140), 
Allied Radio 47C 1801 
Misc.: instrument case, 
61; x3!,1 "x2". Lafavette 
IST2001. perforated 
panel; perforated 
ohenolic component 
oard; knob. 


Exact-scale meter face is cut out and cemented over 
the old scale. Remove face by undoing four tiny 
screws back of meter. Remove cover, which lets you 
take out face screws. Do not damage the pointer. 


Installation. Connection to your en- 
gine's ignition system, whether conven- 
tional or magneto, offers no problem. In 
a conventional system you can get your 
breaker pulses from the ignition coil 
stud, which is connected to the distributor 


R.P.M. Values for 60-C.P.S. AC Calibration 
ADJUST R6/R8 FOR METER 


ENGINE TYPE 


READING OF: 
| 4-Cylinder, 4-Cycle| 2,000 R.P.M. ——— 
 ECylinder: 4-Cycle- - 1.250 RPM. | 
/8-Cylinder, 4-Cycle /—— 1,000 R.P.M. 
2-Cylinder, 2-Cycle MEM 2,000 RPM. | 
S-Cylinder, Cycle | — 1,2250RRM. —— 
| yle| — 1,000 R.P.M. 
6-Cylinder, 2-Cycle | i 750 R.P.M. 
J&dvitadet. 2-Cycle ^ 800 R.P.M. 
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breaker points. With magneto ignition, 
you make your connection to the un- 
grounded breaker-point terminal, which 
is usually connected to its condenser lead. 
Remember, magneto systems have no 12- 
volt DC supply, so you'll have to furnish 
your own. Lantern batteries will do. 

Using the Audio-Tach. When you get 
your car on the road or boat running in 
the water, rev your engine up to the de- 
sired alarm r.p.m. Keep it steady and 
adjust the knob to trigger the audio tone. 
When you back off, the alarm will stop. 
Speed up past the set point—the alarm 
will sound off again. This tach can be 
used anytime you want to know what's 
happening on the meter but can't divert 
your attention to watch it. If your ve- 
hicle has a shift stick, and you know 
the manufacturer's specified r.p.m. for 
maximum torque, you can set the tach 
for sound at that r.p.m. Now you can 
shift and ride up to max torque in each 
gear without taking your eyes off the 
road or water ahead. 

Here's another use. Set up for r.p.m. 
to correspond to road speed limit. 'The 
tach will signal when you go over that 
speed. 

For over-rev protection, set the alarm 
to sound at about 500 r.p.m. below the 
engine red-line. This setting will guaran- 
tee your being warned in case revs are 
getting dangerously high. Boat owners 
who've lost a prop or had the outboard's 
transmission inadvertently shift out of 
gear under high revs know what over- 
revving can do to an engine. 

As an all-around engine instrument, 
you'll find the Audio-Tach well worth 
vour investment of time and effort. Gs) 


TO 117 V 
60CPS. 12.6v 


AC FILAMENT 
OR DOORBELL 
TRANSFORMER] 


Calibration hookup with 60-Hz. power-line source is 
shown above. Chart gives r.p.m. meter reading for 
your engine. Set meter by adjusting time-trim pot R6. 
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Portable FM-AM radio receives FM stereo, too 

Both FM stereo and AM reception are available 
with this Hitachi 17-transistor portable radio. Circuit 
features AFC, stereo-light indicator, and variable-tone 
control. The four-inch swing-out speakers are remov- 
able for stereo reception. Cost: $79.95. 


Tape-head-cleaning cassette keeps player in top shape 

Used like a regular recorded-music cassette, this one 
cleans the heads of your machine as it runs. Its special 
cleaning material absorbs oxide, dirt, and grease with 
no damage to tape heads. It eliminates hand-cleaning 
of hard-to-reach heads. Norelco, $2.50. 


124 POPULAR SCIENCE 


WHAT'S NEW 


ELECTRONICS 


signal amplifier works four 
TV sets from single antenna 

With installation of this 
multi-set-use amplifier, you can 
have TV or FM reception in 
practically every room of your 
house—all from one rooftop an- 
tenna. Called Program Center, 
the system provides four wall 
outlets. VHF, FM, UHF models, 
$30 to $65. JFD Electronics, 1462 
62nd St., Brooklyn, N. Y. 


New manual covers solid-state 
build-it-yourself projects 
Complete instructions for con- 
struction of 35 practical circuits 
in this new paper-back will in- 
terest the hobbyist. Including 
ideas for auto, ham-radio, and 
photography buffs, it has proj- 
ects for both audio enthusiasts 
and general experimenters. Cir- 
cuit-board-drilling template dia- 
grams are included for easy 
building. Technical Series HM 
90, $1.75 from RCA Electronic 
Components, Harrison, N. J. 


World’s largest 
trestle crane 


This 195-foot gan- 
try rides on 265-foot- 
high rail-mounted 
columns to speed 
shipbuilding at Mal- 
mo, Sweden. The 800- 
ton crane hoists 
sections of hull and 
superstructure, which 
are built indoors, 
through a roof open- 
ing onto a dock. 


Weighted belt slims 
you without effort 


Actor Charlton 
Heston, above, gets 
set to play tennis 
while wearing an 
AMF Tone-O-Matic 
belt. The new belt 
works on the isomet- 
ric principle to exer- 
cise muscles more by 
forcing them to carry 
more weight. AMF 
Says jogging one mile 
with the belt is as 
good as jogging two 
miles without it. 
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GUIDE TO 
HOME-IMPROVEMENT 
MATERIALS 


The latest for the “in” look 
overhead, they come in wood, 
plastic foam, or hardboard 


By JACKSON HAND 


— — beams in a variety of 
forms and designs are showing up on a 
lot of ceilings nowadays. You can apply 
them on either new or old ceilings. 

The beams that held up grandfather’s 
ceiling were hand-hewn, tough, and 
rugged. You can duplicate them in 
beams just as rugged in looks, in situa- 
tions supported by hidden two-by-tens. 
The look is purely cosmetic, but it is a 
good look, well suited to colonial and 
other traditional interiors. 
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Posts and braces of wood (by Westcheste| 


You can, with equal attention to ap- 
pearances In situations with proper joists, 
put up beams to duplicate the effect of 
modern  post-beam-joist modular con- 
struction. 

Where do you buy them? Your local 
building-supply house will have informa- 
tion about several of the many brands of 
beams on the market. Only a few are men- 
tioned here. Some are distributed only 
regionally. Also check the catalogues of 
the major mail-order houses. 


b IT PEN 


Timber) support beams at left. 


The beams come in various materials: 

e Real wood. Timbers are artificially 
“hewn” to give them a rustic look. The 
process is by grinding, rather than true 
adzing, but the appearance is realistic. 
The beams come in several shapes in 
lengths up to 24 feet. The wood is usual- 
ly cedar. You can buy it clear or in two 
or three prestained finishes. The price is 
about $2.25 a running foot for a four-by- 
six, with other sizes comparable. 

The most common shape for ceiling- 
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Above are National Gypsum's vinyl-surfaced hardboard beams. 


beam use is a hollowed-out four-by-six. 
To install it, you put up a nailing strip 
that fits the hollowed backside of the 
beam, then nail through the sides of the 
beam into the nailing strip. When the 
nails are sunk and filled, they disappear. 
The hollow space in wooden beams not 
only provides a good mounting device, 
but it also reduces weight and gives you 
a channel for running electrical wires, 

hi-fi-speaker leads, plumbing, etc. 
A second form is approximately two- 
Continued 


mper 


; weed. or hardboard 


You can buy t 


Foam cast in mold of an old and weathered wood 
beam is a faithful reproduction in every respect ex- 
cept weight and strength. Actual wood beam made 


from cedar four-by-six is given look of adzing. Beam 
folded up of prescored hardboard with vinyl wood- 
grain surface is sleekest and most modern looking. 
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by-six, nailed flat. This size is particu-  alistic look, plastic beams weigh almost 
larly good when ceilings are a bit low. nothing. You can put them up with a 
Both of these sizes work as columns ap-  mastic, and one man easily hoists a 16- 
plied over walls, as well as for beams. or 20-foot length into position. Their 
€ Plastic foam. By forming polyure- structural strength, of course, is about 
thane foam in molds taken from actual zero. | 
aged beams, several makers are turning Foam beams cost a little less than 
out featherweight ceiling beams and col- wooden ones. Both Montgomery Ward 
umns that look like wood. Every pitch and Sears, Roebuck stock them. Check 
streak, worm hole, crack, and grain tex- their catalogues for the latest prices. 
ture is picked up by the plastic. e Hardboard. A third form of false 
The forms of the molded-plastic-foam beams is a system offered by such com- 
beams and columns are the same as those panies as National Gypsum and Sears. 
available in wood. Aside from their re- "They're made by folding up hardboard 
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Foam beams are so light they can be held. ‘ip eons a a do-it-yourself kit, composed of foam beam, mastic, 
mastic. One man can stick one up. Lite Beam offers and a touch-up stain for damaged areas of beam. 
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QUARTER- ROUND \ 
NAILED TO CEILING—* 


l4" PLywoop — 


i for end for assembly. These wood beams cost 
jut 27 cents a foot. You can also use striated or 
tured fir plywood as indicated in sketch to make 
ims that you then stain to suit your room. 


faced with natural-wood graining. 'The 
hardboard is V-grooved in back to facili- 
tate bending, and the beam goes up over 
nailing strips. In wall-ceiling corners, 
you use two nailing strips, one on the ceil- 
ing and one on the wall, and only the 
bottom and one side of the folded hard- 
board beam. 

These beams are about three-by-four 
inches, to be installed with the three-inch 
dimension at the bottom. Lengths are 12, 
14, and 16 feet, and they cost about 50 
cents a lineal foot. 

(Somewhat similar in appearance to 
the folded-hardboard beams are false 
beams of sheet metal with wood-grain 
surfaces, which are fastened by means of 
metal clips. Some producers of this type 
are switching to  polyurethane-foam 
beams, so the metal variety may not be 
available in every shopping area. ) 

Beams are also easy to make. It's a sim- 
ple job to put together good-looking 
false beams, using one-by-twelve boards. 
If you buy rough-sawn cedar, sold at 
many lumberyards, you get very rich- 
looking textures for about 25 and 30 
cents a running foot. If you prefer stained 
wood and smooth textures, you buy No. 
2 pine—at about the same price. Still 
cheaper would be textured or striated fir 
ply wood. 

Simplest of all assemblies is the use of 
three one-by-fours to make a beam ready 
for staining. Most complex, but quite 
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realistic, is a beam fabricated by miter- 
ripping rough-cedar one-by-twelve. Be 
careful if you stain the cedar; it is highly 
absorptive and will take more color than 
most woods. Experiment with a scrap, 
and you'll find you can dilute ordinary 
stain with an equal amount of thinne”. 

-Where do beams work best? Anywhere. 
Since they can be handled in modern or 
traditional rooms, there is no limit, ex- 
cept in the most formal decorating. 

The stimulus should be the need for 
something to be done about a ceiling. 
Old, cracked, peeling plaster overhead is 
a direct plea for beams. For one thing, 
the primitive nature of exposed beams is 
compatible with rough plaster. Merely 
hanging beams is often enough to take 
care of a beat-up ceiling. If your de- 
cision is to make the ceiling smooth, the 
remedy easiest to employ is four-by-eight 
foot gypsum board nailed over the old 
surface. When you do this, false beams 
take care of half or more of the tedious 
task of taping the joints. If the room can 
stand beams at four-foot intervals, you 
have only the end butt joints to treat. On 
the other hand, by using beams eight 
feet apart to cover the more difficult end 
butts, you leave yourself the simpler side 
butts to be taped. 

When installing a new plasterboard ceil- 
ing, you can also buy extra-length panels, 
say 12 feet, and span the room from wall 
to wall. That way, you can hide the joints 
with beams four feet apart. 

Beams are also effectively used with 
ceiling tile of various shapes and over 
suspended ceilings. EJ 


There's a trend toward emphasizing the grid in sus- 
pended ceilings. Armstrong Cork's new Gridriser sys- 
tem uses spacers on the supporting framework to 
raise ceiling tiles an inch. This gives beam effect. 


WOOD SHINGLES ON 


That’s a new trend. Architects and decorators 
will tell you they’re an easy and inexpensive covering. 
Leave natural, stain, or paint them 
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Red-cedar shingles are handsome backdrop for col- Installed in random pattern, red-cedar shakes give 
lection of old flintlocks in Vancouver, B. C. Photo: rough-and-ready atmosphere to corner of this room. 
Red Cedar Shingle & Handsplit Shake Bureau. This is especially suitable for dens and rec rooms. 
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A shingled back wall was used by John Robert Pauer . nishings Market in Chicago early this year. The sofa 
in designing this urban family room for Wieland and its matching love seat are upholstered in soft 
Furniture Co. display at International Home Fur- . black-and-brown print in Oriental tapestry pattern. 
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HOME IMPROVEMENT 


INDOOR WALLS? °- 


LL 
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The outdoors seems to come indoors through the glass wall of this shingled 
room. The same kind of shingles were used on the inside walls as on the 
outside; and it's difficult to see the glass, making it unobtrusive. 
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Stained-shingle wall surrounds fireplace of family | Hand-split red-cedar shakes help bring a desirable 
room in a New York Long Island development home. outdoor atmosphere to this home greenhouse. 
The builder says that buyers like the shingle idea. Shakes absorb excess moisture plants give off. 
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Air Too Dry? 


HUMIDIFY: 


It's easy with new plug-in 
portables or install-yourself units 
for warm-air furnaces 


BY AL LEES / PS Home Workshop Editor 


E arched air is an annual winter com- 
plaint—but there are some new solutions 
for it. When you heat the air in your 
home, you dehydrate it, causing such dis- 
tresses as: nose and throat dryness, static 
electricity, floating dust, wood shrinkage 
—and higher fuel bills, since dry air is 
harder to keep at a comfortable tempera- 
ture than air of proper moistness. 

These woes apply especially to homes 
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New unit mounts on either warm-air plenum or cold 


that are heated by “baking” the air— 
which is why most humidifiers are the 
type you install in the ducting of a warm- 
air furnace. If you heat by means of cir- 
culating hot water or steam, you may 
not even need humidification. But if you 
do—or if you heat electrically—your only 
means of curing dry air is with a room 
humidifier—a free-standing unit that 
plugs into a wall outlet and contains a 
reservoir you keep filled with water. 

The operating principle of both types 
of humidifier is similar. Except for a 
few mavericks that don’t depend on evap- 
oration (Walton’s units, for example, 
spin tiny droplets directly into the air 
via centrifugal force), humidifiers either 
rotate a wheel or belt of porous material 
through a tray of water or keep a pad 
wet with spray nozzles. A fan sucks in 


-air return— 


Sie 


EN 


For standard installation, position 


mounting template on plenum near 
cold-air return, using level and 
rule (level line at top of template 
must be 12 inches above any ob- 
struction). Tape in place; cut out 
section of plenum and drill five 
14-inch holes shown on template. 
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Mount flange for bypass tubing on 
cold-air return, with flange bottom 
at least two inches above humidi- 
fier. Using flange as template, drill 
four 14-inch corner holes and cut 
circular opening. Attach with sheet- 
metal screws. Slip hose clamp 
onto tube, attach to flange collar. 


Mount humidifier by placing upper 
case flush against plenum to drive 
screws. Slip free end of bypass 
tubing onto collar at top of unit; 
clamp. If additional length is 
needed, extend tubing with four- 
inch-diameter galvanized duct pipe 
and elbow, but hold to minimum. 
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Solid-state control is new feature of portable hu- 
midifier from West Bend Co., West Bend, Wis. 53095. 


thirsty air and expels air that's charged 
with moisture. 

The new West Bend unit shown above 
is an example of the plug-in portable. 
The 815-gallon reservoir is filled by tilt- 
ing out a front panel. A refill indicator 
light glows when the supply is low. An 
automatic humidistat activates the unit 


without any electrical connection 
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Water-wheel moisturizing action (see cutaway) draws 
air in by fan, then forces it up through wet drum. 


when the air gets too dry for comfort, 
then turns it off before your windows 
steam up with condensation. 

The steady flow of moistened air is 
discharged through the top, so there are 
no direct drafts. You can adjust these 
top grilles to direct the air in any direc- 
tion. The solid-state control lets you 

Continued 


Attach reservoir by placing its 


Drill nearby cold-water pipe (after 
shutting off supply) using 7/32- 
inch bit. Insert saddle-valve stem 
into hole, clamp valve on pipe. Un- 
coil copper tubing and slip brass 
compression nut and compression 
sleeve on tubing; insert tubing into 
valve far as you can, tighten nut. 


To install evaporator wheel, pull 
front plate knob and align wheel 
axle on gearbox shaft; release 
knob. Copper tubing has been con- 
nected to float valve at right side 
of case, secured with nut. Valve is 
factory-set for pressures of 20-160 
p.s.i., needs no adjustment. 


ledge on top of ledge inside case. 
Secure with finger pressure on 
knurled nut. Turn on water at sad- 
dle valve; unit will operate when 
furnace blower starts. Model shown 
is BP-6 of Lau Blower Co., 2027 
Home Ave., Dayton, Ohio 45407. 
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COUNTERFLOW 


UPFLOW 


Choice of positions lets you 
install Coleman's Sea-Breeze in 
supply or return duct of any 
warm-air system. Besides the 
two sketched above, square 
bypass unit at right mounts in 
horizontal or low-boy units with 
standard ducts. Service is min- 
imal since there are no moving 
parts: a solenoid valve sup- 
plants motor, turbine, and fan. 


select a speed for the 10-inch fan ranging 
from 650 to 1,150 r.p.m. 

And for the months when your heating 
system is off, you cap the unit with a self- 
storing summer cover that turns it into a 
functional bar or sideboard 25 inches 
high. The unit retails for under $90, 
and will humidify 2,500 square feet—the 
average three-bedroom house. 

The other four units shown here rep- 
resent the variety of humidifiers avail- 
able for furnace installation. And don’t 
be confused by the fact that your furnace 
may already have a humidifier. It’s like- 


: re Dra 
ICE E NA ul 
zx CERT cun i 


aie ee 


ee 


i a 
EEE a f à " A E sni -— 
aia ae à "T E = m 


Purging effect, similar to a pump, reduces mineral 
deposit buildup in Sears Super 15 furnace humidi- 
fier. It also boasts a positive-drive synchronous 
motor with slip clutch to prevent gear stripping. 
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ly to be an evaporative-plate type; these 
rarely have adequate capacity and are 
subject to clogging from mineral depos- 
its. A powered unit is needed. 

So severe is this deposit problem— 
especially in hard-water areas—that Len- 
nox is championing its new model (the 
WE-9) on the basis of a new self-cleaning 
feature. This electric steam-generating 
unit can be adjusted to flush out its own 
reservoir after every two to 10 hours of 
operation. You simply set the timer to 
meet the needs of your local water con- 
dition. 

Solid-state circuitry controls the op- 
erating cycle of flushing and refilling. 
As water in the heated reservoir drops 
below minimum level, the heating element 
switches off and jets of water scrub scale 
from the sides and bottom of the plastic 
container. When the flush timer trips, it 
snaps the drain valve shut to crumble 
any deposit lodged there, then opens it 
to let the reservoir empty. The valve 
then closes to permit the reservoir to 
fill, opens again for a second flush, and 
closes for final refill. 

Since the steam-producing unit doesn’t 
require the evaporative power of heated 
(dried) air, it can be installed in the re- 
turn air duct or used with central air- 
conditioning systems. 

The Lau (photo sequence on previous 
pages) comes with a complete kit for do- 
it-yourself installation. It’s unique in 


[Continued on page 188] 


Our lie-flat blueprint lets you 
duplicate this self-storing set in 
gleaming aluminum and brass 


WW. could understand the enthusiasm 
with which Bill Fifer sent us the photo 
above. Bill is the high-school metal-shop 
instructor in Fraser, Mich., and this hand- 
some chess set had just been completed 
by a sophomore student, Bob Dowe. Bob 
had spent hours perfecting the design, 
then worked many more to machine the 
chessmen from 114” aluminum and brass 
round stock—and to build the board table 
with its drawer compartmented to store 
all the men without danger of marring by 
contact. 

By the time Bob had created a whole 
sheaf of precise mechanical drawings for 


Yes, we know—the board's set up wrong 
The photographer didn't play chess. If you like to 
test yourself, note the errors; check end of article 
for a diagram of how a board should be set up. 
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Space-Age Chessmen 
You Can Turn 


us (from which we prepared our lie-flat 
blueprint), the chess set had. taken top 
prizes in three Michigan crafts fairs. 

It’s an excellent project for home or 
school-shop metal turning. If you lack a 
metal lathe, the pieces could be turned 
from two contrasting shades of hardwood, 
such as walnut and maple. 

And if you think chess is only for 
bearded big-domes who are willing to 
ponder for an hour between moves, con- 
sider the game's popularity with today's 
youth—most of whom complete a game 
in half that time. Chess is called “the 
royal game" not only because the playing 
pieces represent figures of a royal court 
—or because it has been played by mon- 
archs for over a thousand years—but be- 
cause it is universally regarded as the 
king of intellectual pastimes. 

[Text continued on page 176] 
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Baseboard features solid-state heat storage 
Even heat distribution claimed for 3M's 
Levelaire baseboard heating system is made 
possible by an all-aluminum heating core. 
Another feature: A safety switch senses 
possible overheating (pillow dropped on it, 
for example) and shuts off the entire base- 
board. In three-, four- and five-foot lengths 
500, 750, and 1,000 watts respectively. 
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WHAT'S NEW 


FOR THE HOME 


This pantry solves the space problem 
You can store a maximum amount of 
canned goods in a minimum amount of space 
in Long-Bell's compact pantry. Occupying 
just two square feet, the pantry's lower door 
opens up to four compartments spaced for 
can storage. There are six more adjustable 
shelves behind the swing-out compartments. 
International Paper Co., Portland, Ore. 


Holder protects shaver from falls 

Designed to hold any make or model elec- 
tric shaver, this little gadget can be affixed 
to any flat surface in minutes. Called Shaver 
Keeper, it comes with adhesive-backed 
mounting bracket for $1.75. E & T Sales, 
11720 S. Harding, Alsip, Ill. 60658. 


Self-stick wall tile 
has old-world flavor 

Florentine Marble 
is the latest pattern 
offered by Decro 
Wall in the Decora- 
tor Tile series of 
Continental wall 
coverings. Self-stick- 
ing, the panels are 
offered in two colors 
—Alabaster and 
Cameo Beige. Of 
rugged styrene, six 
of the 12-by-12-inch 
tiles cost $3.50. 


Handsome way to hide a lally column 

A new two-piece wooden pipe cover from Westches- 
ter Timber Corp. (47 McClellan St., Newark, N.J.) 
has a hand-hewn finish for a rustic look. The halves 
have precut internal diameter of four inches, can be 
mated to cover three- and 3l5-inch columns found 
in home construction. 
lengths. Glue or brads are used to assemble. 


In seven, eight, and 10-foot 


Shop Talk 


By ROBERT P. STEVENSON 


Good news! You can skip fuel-tank drainage in winter storage 


An old rule: Drain the fuel tank before storing an outboard or 
mower for the winter. This is often difficult, especially in mowers, be- 
cause of the lack of a petcock. Now you can forget about it. Instead, 
you pour a chemical product called Sta-Bil into the tank. The stuff is 
said to prevent the gum and varnish that might clog the fuel system 
otherwise. An eight-ounce can costs $2.59 from Evinrude, Johnson, 
and OMC dealers, or from the maker, Knox Labs, 1300 W. Cermak 
Rd., Chicago 60623. 


Stumped about what to give for Christmas? Here are some ideas 


For a young home workshopper who still lacks a floor-type power 
saw, you couldn’t go wrong with a real bargain I’ve just heard about—a 
DeWalt 10-inch radial arm (Model R-1300). Black and Decker, the 
maker, prices it at only $199 .. . For a young householder, how about 
a drill? Stanley has an attractive offering you should see (photo A). 
This 34-inch reversible speed-control drill kit, with 11 pieces, costs 
$46.95; or a Stanley kit with a regular 34-inch drill is only $26.95. 
Stanley also has a saber saw or sander in the same kind of kit . . . Or 
perhaps a router would be welcomed. Rockwell makes its Model 64S 
router set (photo B) easy to buy. A retail price of $49.99 for this !5-hp. 
model represents holiday savings of more than 10 per cent... Fora TV 
or electronics bug, how about a pair of midget precision pliers specially 
designed for delicate work? Sears sells these diagonal cutting pliers 
(photo C) for $3.79 and packages them like a jewel . . . For a wood- 
worker, or any other shop buff, take a look at this novel clamp (photo D). 
The throat opens from 114 to 23$ inches. It's made in England, but you 
can get it by mail order from Saugor Import-Export, 250 Cassandra 
Blvd., Don Mills, Ontario, Can. Price: $3 or two for $5.50... For the 
sandbox set, consider white-marble play sand. Vermont Marble Co., 
Proctor, Vt. 05765 makes it by grinding marble into sand. 


Stanley building a tool museum to observe its 125th anniversary 

Back in 1843, a small shop in New Britain, Conn., began turning out 
bolts and other hardware. Its name: The Stanley Works. This year, 
in commemoration of the 125th anniversary, Stanley began building a 
museum near Kent, Conn., to house an antique tool collection assem- 
sled by Eric Sloane, Connecticut author and artist. The museum is 
ocated on a 10-acre tract that contains the remains of a 19th century 
ron furnace. On completion of the museum some time in 1969, build- 
ng, tools, and tract will be presented to the state as a public park. 


?ower-tool industry begins new broad-scale safety program 


The power-tool industry has set up a program to promote safety 
among tool users. It's sponsored by the Electrical Tool Institute (ETT) 
and is being publicized by Frank Burgmeier as is the successful safety 
rogram in the lawn-mower industry. For the latter program, the Out- 
loor Power Equipment Institute received the Popular Science Award 
n July, 1966. Members of the ETI are Black & Decker, Chicago Pneu- 
natic Tool, Dumore, Ingersoll-Rand, Millers Falls, Milwaukee Electric, 
3. W. Murphy Ind. (PET Div.), Ram, Singer, Skil, Stanley, Thor. 
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Waterlogged perforated board is easy to shape. Web If the edges tend to flare apart at the top, beef | 
clamps, or clothesline, are used to draw it up so up the joint with a glued-on scrap of hardboard. 
ends overlap. When thoroughly dry, fasten to disks. If it is clamped until dry, brads are unnecessary. | 


HOW TO MAKE 


By JACK HANSON 


f you soak a piece of perforated hard- 
board in hot water, you can bend it 
into a cylinder. This is the key to the 
space-savingest tool board yet: fully eight 
square feet of hanging surface that occu- 
pies about only 16 square inches of bench- 
top space. Everything you hang on it is 
at your fingertips and, if you hang it from 
the ceiling, it doesn’t take any space. 

To make it you need a 2'-by-4' piece of 
perforated board, a 16"-by-4' piece of ply- 
wood, a length of 1" dowel and a scrap of 
1"-by-2" pine. 

Bend the perforated board first so it 
can be drying while you work on the other 
parts. The bending is easy, if you pa- 
tiently soak the board in hot water for at 
least an hour to soften the fibers. You 
can immerse one edge at a time in the 
bathtub, but keep the exposed edges 
draped in water-soaked towels. Rotate 
_ the board 90 degrees every 15 minutes or 
so to bring a new edge underwater. 

When the board is soft, gently bend it 
into a cylinder over a 10-gallon container 
(garbage can, for example) or some other 
mandrel about 15 inches in diameter. 


140 | POPULAR SCIENCE 


A Tool-Carrying Drum 


Avoid a sharp bend (most likely to occur 
in the middle) which might produce.a 
crack along a row of holes. Once teased 
to shape, remove the mandrel and tie the 
cylinder securely. Let dry overnight. 

'To assemble the drum, start at one end 
of the curled board, and fasten it to the 
two plywood disks with panhead screws. 
After you've gone about halfway around, 
cut the piece of pine to fit between the two 
disks and screw the first end to it leaving 
half the wood exposed to catch the other 
end. As you come to the final meeting of 
the two ends, there will be a slight over- 
lap. Using a sharp plane, shave the loose 
end until it falls into place. 

Measure the distance between the two 
disks and cut the dowel just long enough 
to hold the cylinder bottom 144” above the 
base. Drill a clearance hole through the 
top at center for the retaining screw. 
After drilling a shank-size hole in the end 
of the dowel, set the cylinder over the 
dowel and turn the round head in snug 
so the cylinder will turn freely. 

To use the tool drum suspended, tie a 
length of No. 9 wire to the handle, then 
loop it over a screw hook fixed to a joist. 
Using a hook makes it easy to take the 
tool board down when desired. 


Dowe! that cylinder turns on is fastened to 
the base with wedges. Make intersecting 
saw cuts at right angles in the dowel. After 
cutting two wedges to suit, drive in one 
wedge. Split the other wedge in half to 
drive into slits on either side of the first. 


Ff 
E d 
c? LL] 
U-*(o screw I" RH. SCREW 
(EVERY A") NTO DOWEL 


AMA" DIA. 
474" PLYWOOD 


1.2" PINE 
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A 2'-by-4' sheet of perforated 
hardboard bent into a cylinder 
(above), spins on a dowel, puts 
any tool you want right in front. 
The well at top provides addi- 
tional storage area for paint, 
nail, and screw cans. Fitted with 
a tool-chest handle (right) it's 
portable. Sketch, left, shows 
how it goes together. Height 
is not critical and can be varied 
to suit material at hand and the 
tool collection you want the 
drum to hold. Ordinary hangers 
work, but for gang fixtures, 
such as that holding screwdriv- 
ers and chisels, you will have 
to drill an extra hole. Bending 
fixture changes prong spacing. 
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A Vase 

Glass insulators, which accumulate age 
and coloration on telephone and electric | 
lines around the world, are now collec- 
tor’s items. You'll find them at antique 
shops and flea markets selling for 50 
cents and up—depending on size and de- 
gree of chipping. Most people use such 
insulators for paperweights, or merely 
add them to a whatnot collection, but 
using a little ingenuity you can enjoy 
one’s good looks while giving it a useful 
function. | 

The vase stand is simply a 14”-thick 
wood disk with four curved legs spaced 
equidistant around it. Each leg is held 
in its rectangular notch by a wood screw 
and dowel plug. The insulator rests in 
a routed depression or a hole in the disk 
sized to suit the top knob. 

Because of variations in insulator 
shapes and sizes, the dimensions in the 
sketch should be used as a construction 
guide only: customize dimensions where 
the ones given don’t correspond. 


c 
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Parts for converting large insulator into a vase are clamped walnut to walnut, then flop over and glue 


shaped with a jigsaw. Cut parts with two pieces 
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back to back. Edges are left exposed for contrast. 


vith Old Phone-Line Insulators 


A Candie Holder 


Invert an insulator and you have a 
cup-like receptacle. But, because of its 
shape, it’s a top-heavy one that is not 
freestanding. By providing a suitable 
stand or base, this can be overcome and 
an insulator converted into a decorative 
conversation piece such as the candle 
holder shown. 

Construction of the stand requires a 
split wooden ring which encircles one of 
the wire grooves. The ring shown was 
cut from 14" plywood while the wood- 
disk base is of ?4" walnut. 

Decide on the spacing desired between 
the two disks and cut the 1/4,” dowels to 
length. Shallow holes for the dowel tips 
can be bored in part A either before or 
after it is grooved for halving (photo, 
below), but should be positioned to miss 
the joint. 

Here, the plywood edges were treated 
with flexible tape. Both pieces shown on 
these pages were finished with an oil 
stain and two coats of lacquer. 
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——— DIMENSIONS 
RING A INSULATORS ARE © 


Temple-like columns support the small insulator drippings to make cleanup easy. Plywood ring around 
which holds short, stubby candle; foil cup collects insulator is halved and assembled as shown above. 
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Celebrating their 100th year in the tool manufacturing in- 
dustry, Millers Falls has introduced two new professional- 
duty, double-insulated power tools. The saber saw at left 
is capable of 3,200 strokes a minute and is designed for 
long continuous usage. The shoe tilts to 15, 30, and 45 de- 
grees and reverses for flush cutting. Model SP6060, $38.50. 


The professional sander above delivers a high speed of 
= ` 10,500 orbits a minute. The tool features an adjustable T 
DES Ree) un = coo v handle and a neoprene pad for wet or dry sanding. $36.50. 


For home craftsmen and industrial users, Wen's 
multifeature bench grinder has balanced six-inch 
grinding wheels ventilated for smooth running, and 
uses heavy-duty ball bearings. The carborundum 
wheels are six-inches in diameter, 34 thick, with 14- 
inch arbor, and 36-grit coarse and 60-grit fine fin- 
ishes. Model 1030 features: see-through eye shields, 
exhaust ports for a dust-collector bag. $59.95. 
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Released after one year of on-job testing, this port- 
able automatic pipe threader from Ram Tool Corp. 
cuts thread to preset lengths on 14- to 34-inch pipe. 
Weighing only 22 pounds, it can be carried to the 
job. To use it, the length of thread and pipe size 
are preset and the pipe is inserted into a built-in 
vise. The machine cuts the thread, oiling the die and 
pipe while cutting. Price of the tool is $395. 


This six-piece power-screwdriver 
accessory kit includes three slotted 
bits with finders for screws No. 6 
through 12 and No. 1, 2, 3 Phillips. 
Dubbed W395, it sells for $3.95. 
The same company also offers a 
seven-piece power-socket set (not 
shown) for $2.25. Warren Dado 
Tool Co., Farmington, Mich. 48024. 


Lightweight chain saw from Poulan features a push- 
button sharpening system built into the saw. The 
system allows the operator to sharpen the cutting 
chain in five seconds, gives easier cutting plus 
longer bar and chain life, claims the maker. Equipped 
with a new Tillotson speed-control carburetor, the 
saw can be used to cut any wood at full throttle. 
Beaird-Poulan, Box 9329, Shreveport, La. 71109. 


Compact, convertible hex-type 
screwdriver set from Xcekte 
contains eight midget socket 
drivers in sizes .028 to 14% inch. 
The set features a piggyback 
torque-amplifier handle that 
can be slipped over the top of 
the midget tool handles for 
larger gripping surface. 
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A wall-smoother brush developed 
for hanging vinyl-coated and can- 
vas wall coverings has been an- 
nounced by PPG Industries. The 
12-inch brush has a white-plastic 
filament trimmed to 54-inch length. 
Designed to provide a consistent 
degree of firmness for smoothing 
fabric coverings, it's $1.19. 
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A workshop in a tool is the boast made for Plierench 
by its maker, Vaco Products. It can be used as a 
socket, open-end or plier wrench, slip-joint pliers, 
lineman's pliers, small vise, wire cutter, and tool- 
maker's clamp. The parallel jaws and a 10:1 gear 
ratio, which combine to give one ton of gripping 
power, will hold any shape—hex, round, or square. 
Adjustment is by manipulating handles. About $14. 


A LESSON FROM NATURE: 
How to Make 


By R. J. De CRISTOFORO 


T. difference between a sculptured 
joint and the ordinary type is the differ- 
ence between a tree limb and a dowel 
glued in a post. Whether the limb is at- 
tached by a joint at all is a moot point, 
but the important thing is that this natu- 
ral-appearing melding of limb and trunk 
is what today’s craftsman imitates when 
he sculptures a joint. 

All joints—mortise-and-tenon, dowel, 
even butt—can be sculptured, but any 
eventual separation will be obvious. So 
strength and bonding characteristics are 
actually more important in a sculptured 
joint than in a conventional one. 

Any joint should be as strong and sta- 
ble as possible. But a square rail at- 
tached to a square leg, for example, is 
usually set back a bit so that a slight 
separation of the joint line from shrink- 
age will be less apparent. Sculpturing 
erases such compensation; and the only 
guard against obvious separation is maxi- 
mum attention to the joint. 

Anything you can do to reinforce a 


joint to be sculptured—tapered wedges 
in tenons, lock dowels, etc.—will work in 
your favor. 

Strength plus smooth flow. Sculpturing 
demands procedures. that other designs 
do not—rounding off, filleting, smooth 
flow of lines. For appearance, then, such 
joints require an extra degree of crafts- 
manship and time and effort. 

Ideal sculptured joints would result if 
a chair were carved from a solid block of 
wood. But even if this were not too waste- 
ful to be practical, you would not have 
full control over grain direction, so the 
chair would be structurally weak in some 
areas. By working with separate pieces 
but attempting to duplicate the one-piece 
carving effect, you combine strength and 
economy with sculptured appearance. A 
few adjacent parts with an unnatural 
grain relationship are hardly an argu- 
ment against the concept. 

Commercially, sculpturing is often lim- 
ited to certain areas. The connection be- 
tween arm and chair-back post, say, is 
sculptured, but leg rails—round or oval 
in cross section—are inserted convention- 
ally. This doesn't destroy the effect so 
long as the latter pieces are compatible 

Continued 


Transitional sections can be separate or integral 


To avoid sharp corners where members meet, joint 
area needs bulking-out, as demonstrated below— 
either with intermediate member (top) or by shap- 
ing one part (bottom). Single glue line of latter is 
preferable, but method involves waste of stock. 


Purpose of sculptured joints is to make two mem- 
bers appear as one. Once the rough-shaped joint 
(top) is assembled with glue and dowels, the edges 
are rounded (bottom) to blend one piece into the 
other. Except for grain pattern, joint is invisible. 


sculptured J 


Nature blends one member into 
another for grace and strength. 
Man strives to do the same 
to minimize furniture joints 


More extreme transitions may involve a round 
member blended into a square one. Note that joint 
area is bulked out on square part, and edges are 
beveled in preparation for hand-rounding with file. 
Bevel cuts can be made with a shaper or router. 
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Transitions to rounds are easy 


Simplest way to create transition pieces from square 
to round is to turn them on lathe. It’s best to shape 
a full-round piece on a faceplate, then slice out 
center section to match thickness of square mem- 
ber to be joined. Top diameter is that of round. 


Preshaped transition piece helps lead naturally 
into round projection. Lathe-turning reduces hand- 
work required and makes it easier to duplicate 
identical sections, as when a series of such pieces 
are butted to form base for spindle back of chair, 


Round-to-round transition can be simple matter of 
trimming away larger-diameter stock. This arm-post 
assembly was glued up (top), then arm member 
was cut on bandsaw and final contouring done by 
hand (bottom). Exact duplication, though, is hard, 
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with others in bulk and general form. 
Even a rail or stretcher rectangular in 
cross section—if the edges are rounded 
off—will be harmonious with a round leg 
that has been bulked out in another area 
for sculpturing into an arm. 

Bulking out. This procedure is often 
essential to provide material for forming 
fillets. On flat pieces, this is merely a 
cutting away of other areas or provision 
of an additional transition piece to be 
glued between the main parts. Transi- 
tion pieces can be perfectly acceptable 
and often save material, but they'll add 
to the number of glue lines. p5 

On turnings, bulked areas with a true 
longitudinal center are simply left alone 
while the remainder of the part is shaped. 
When the bulked area must be offset to 
provide for more transition material in 
a particular direction, conventional offset 
turning techniques are used. With full- 
round turnings, the job is done by first 
mounting the spindle on the true center 
and turning to round, then finishing up 
by shifting to the off-center positions. 

On all work of this nature, the lathe- 
mounted wood will be out of balance—no 
great problem so long as you accept the 
condition, keep vibration to a minimum 
by working at reduced speeds, and keep 


” Turned legs can have hand-shape 


Typical rail-to-leg joint is achieved by leaving top 
end of turned leg square. Sculpturing is done after 
assembly, includes rounding off of outside corner. 
Rail shaping is started on shaper before assembly. 


Power tools bring speed and uniformity to sculpturing 


Shaping after assembly can reduce the handwork 
required. Rounded corners at joints permit contin- 
uous pass with shaper or router. Use cutters that 
come closest to doing full job, finish with sanding. 


your toolrest and cutting tools clear of 
the work’s greatest projection. 

Get the feel of it. It takes no special 
skill to do a professional job, but if you 
have never done offset turning, try a 
test run on some softwood first. 

Commercial houses set up intricate jigs 
and fixtures for mass production of sculp- 


oint sections 


julked-out joint area can be left square on lathe at 
ny point on leg. Stretchers are joined conven- 
ionally. Then area is shaped with file. (Sketches 
it right show samples of on- and off-center turning.) 


TURNING ON TRUE CENTER 


Good pad sander applies final touch—more quickly 
and uniformly than hand-sanding. Initial rounding 
after shaping can be done with files and Surform 
tools, but sanding gives piece the sculptured feel. 


tured joints with a minimum of hand- 
work. Anything they can do, you can do. 
but your output would not justify either 
the time or expense involved. 

As much preshaping as possible on 
power tools is fine, but parts do have to 
be assembled under clamps and complete 
preshaping can present serious assembly 

Continued 


TURNING ON OFF CANTER. 


PLAN VIEW 
ROUND OFF ON SHAPER 


um 


SIDE VIEW 
DOWEL OR MORTIS& JOINT 
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Ovals are formed by beveling or off-center turning 


problems. Sometimes fiat parts can be 
subassembled, then worked on a shaper 
after the joints are set. It’s also possible 
to do considerable edge-cutting after full 
assembly by working with a portable 
router. But, unless you deliberately de- 
sign to avoid such things as fillets that 
are actually compound curves, some 
handwork is unavoidable. 

Tops and edges. To some extent, sculp- 
turing dictates the material for your proj- 
ect. A tabletop, for example, must have 
its edges tapered or rounded to be com- 
patible with sculptured legs and rails, 
so you'll have to glue it up from solid 
stock. Rounding or tapering a plywood 
edge would be difficult-and unsightly, 
since the laminations would be exposed. 
When plywood is unavoidable, the edges 


OÉF-CENTER  OFF-CENTER TURNED ON 
MAU 1 B BA! 


TRUE CENTER 
THEN FINISH ON 
"5 TRUE CENTER 


can be given a sculptured effect by gluing 
and bradding a half-round over the ex- 
posed plies. This must be of a diameter 
to match the thickness of the plywood, 
and of a stock to match the face veneer 
if a natural finish is planned. 

Where a wide, tapered edge is desired, 
it will be necessary to frame the plywood 
panel in solid-stock edge strips of the 
same thickness, mitered at the corners. 
These strips will permit the desired 
amount of sculpturing. 

The special preparations required for 
sculpturing shouldn’t deter anyone who 
is sincerely interested in this kind of de- 
sign since a nice assortment of files and 
sandpaper, and a bit of patience, are the 
keys to doing the job fairly quickly and 
in a masterful manner. Gs) 


Sculpturing applies to edges as well as joints 


Shaped edge for tabletops, shelves, or chair seats is essential to match 
sculptured legs and rails. Beveling with plane or table saw (as sketched at 
right and shown below) leaves only final rounding to be done by hand. 
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Two Tips for Home Mechanics 


ANTIS | PHON 
VALVE 
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One antisiphon valve can do the work of two 


Since an antisiphon valve costs about six dollars, doubling 
its work load makes good sense. You can do it simply by 
installing two stop valves as shown in the sketch above and 
photo, right. To operate either system, you first open that 
system's stop valve and then open the antisiphon valve. You 
can switch over to the second system at any time by open- 
ing the second valve and closing the first. leaving the anti- 
siphon valve open during the operation of both systems. 
Note: It is important to remember that the stop valve must 
always be opened first—and turned off last when you shut 
down. Always following this order is a sure way to prevent 
back pressure from causing possible damage to the seals in 
the siphon section of the antisiphon valve. 


Chain tighteners for small tires 


Surprisingly, tighteners for small-size tire 
chains used on snowblowers and yard trac- E OMS 
tors are not easy to find. You can make your / » o N 
own using rubber vacuum-cleaner belts and " A . T 2. ——— 
ordinary coat-hanger wire. Belt sizes vary / ee Vw 
from one cleaner to another, so there is a , 3 3j 
wide selection to choose from to suit most fF £ff § 
small tires. (A Hoover No. 541.belt fits four- P | 
by-six-inch chains). To make the tighteners. 
bend the clips as shown, or in a hook shape 
(as they are for car tighteners) if you will 
want to be able to re- 
move the chains. To 
keep the chains tight ! ! ae a jae 
and well centered dur- e. y y” 
ing operations, clip the X! Fe | 
chains between cross 
links at a minimum of 
every eight points. 


\TIRE 
CHAIN 
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Brand-new denizen of the wintry habitat of the snowmobile is this Hom 


BE 


lite Forester. It's powered by an 18-hp. JLO engine and has a 1514-in«e 
track. The rig, 109 inches long, weighs 330 pounds, has a recoil starte 
and rides a 151/5-inch track. It costs $995. An electric-start kit is ava 
able as an option. Skis and shroud are fiberglass. Homelite has two oth 
models: the 20-hp. Explorer, at $1,195, and the 10-hp. Ranger, at $59! 


All-seasons campers who own 
snowmobiles can now tow their 
shelter with them for fun when 
snow covers the ground. The Sno- 
Camper unfolds from a 24-inch- 
wide package into a spacious tent 
in three minutes. It has bunks to 
sleep two and a folding Formica 
table for dining. You can hang it on 
a snowmobile trailer, or install it on 
a pickup. General Aluminum Prod- 
ucts, Charlotte, Mich. About $500. 


Keeping winter clothes dry is i; 
cinch for snow travelers who carr 
this handy rack to snap over thi 
5,000-BTU Coleman catalyti 
heater. It folds into an inch-thic 
pack when you're out on the trail 
but the opened rack can hold a sur 
prising load of snow-soaked socks 
mittens, and shoes—or even a bi 
of wet wash. Tonka Specialties 
2426 Cedarwood Ridge, Minne 
tonka, Minn. 55343, makes it. $5 


A high-powered antidote to cold feet is what this 
outdoorsman is wearing. Inside his boots, he has on 
electrically heated Lectra-Sox, heated by a flashlight 
battery in a small pouch on the cuff of the sock 
atop his boot. The socks are made by Timely Prod- 
ucts of Fairfield, Conn., and cost about $10. 


Arara eee CMT 


For snowmobilers, the Sno-Cruiser is a handy kid- 
carrier. A four-way swivel hitch prevents it from tip- 
ping even if the towing snowmobile turns over. The 
fiberglass sled carries three children, two adults, or 
plenty of camping gear. It’s made by General 
Aluminum Products, Charlotte, Mich. $179. 


Vhen the mercury dips way below 
ero, these water- and wind-proof 
lylon suits with Orlon-fleece lin- 
ngs will keep snowmobilers cozy. 
|. unique nylon-mesh back panel 
ets air circulate so perspiration 
an't get trapped inside and freeze. 
Jutfits come with detachable 
loods and adjustable face masks; 
ally-striped or in solid colors. The 
/aterproof boots are zipper-closed. 
rom Ski-Doo Sports, Montreal. 


3o 


A heartwarming 5,000 BTU's pour 
out. of this propane-fired radiant 
heater. Because when traveling 
through air the infrared rays lose 
no heat until they hit something, 


the heater can even be used out of . 


doors. Its two gas cylinders give 
eight to 16 hours of warmth. A 
handle with a full-circle swing lets 
you hang its 10 pounds upright or 
sideways inside a shelter. Turner 
Corp., Sycamore, lll. About $35. 


KL ANE coe 
x cn a EE. 


DORSET 


Good news for ice fishermen is 
this ice auger with a blade that 
allows you to adjust the pitch for 
hard or soft ice. It can go through 
25 inches in seconds. Flights draw 
the bore through ice like a wood 
drill as it is turned. The Fin Bore 
auger is made of high-chrome 
steel. Its handle detaches so it can 
be stored or carried easily. Nor- 
mark Corp., 1710 E. 78 St., Minne- 
apolis 55435. About $25. 
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By R. J. DE CRISTOFORO 


Ae. true. Good things do 
come in small packages. 
Proof? This handy little 
tool that gives you that 
often needed third hand in 
the shop. It looks lke a 
base for something special, 
but actually it’s a base for 
almost anything. Though it 
sells for less than $4, any 
home workshopper would 
be delighted to find it un- 
der the tree Christmas 
morning. 

Small, light, and simple 
of design, it does the job— 


Multipurpose shop use of one base is limited only Use it as a portable light, but test its grip first. At 
by holding devices fitted to it. Here a loop clamp times the combination of grip-surface and tool vibra- 
holds a drill for a two-hand grinding or polishing job. tion can make this application somewhat precarious. 


Obvious use is for a portable vise—ideal for model 
making. Same company that makes Vacu-Base also 
sells a vise that features a built-in vacuum base. 


which is to create a vacuum that an- 
chors it to a smooth flat surface. Thus, 
any item affixed to it becomes as portable 
as the base, but instantly stationary at the 
flick of a lever. 

Called Vacu-Base, it is an aluminum 
casting shaped like an upside-down rec- 
tangular cake tin. The secrets of the base 
are in its heavy, neoprene bottom and the 
lever. Moving the lever about 90 degrees 
pulls up the center of the bottom, creating 
the vacuum that anchors the tool se- 
curely. 

Seven uses are shown but, once in your 
shop, you'll find endless applications for 
the base. $3.50 from Edmund Scientific 
Co., 101 E. Gloucester Pike, Barrington, 
N. J. 08007. A base with vise is also of- 
fered at 57.95. 


Portable, clamp-anywhere V block is attached by 
drilling through the base surface and driving wood 
screws up from below. Works for miter boxes, too. 


R 


It’s great as a quick-set stop for table-saw work and 
other similar tool operations. Grip area must be 
clean, free of chips that would prevent air seal. 


Use it as a handhold when you have to pull away a 
panel, floor tile, or when placing plastic laminates. 
It also holds glass securely when replacing panes. 


Table openings limit base's use on a drill-press 
table. But you can use an auxiliary table if such 
an arrangement doesn't defeat the item's purpose. 


Simplified joinery makes this desk with 
a western flavor an easy one to build. The 
ecd: d NS A MG SE Re SO sa 
below it is a generous-size storage bin. 
Though it’s designed to withstand rough 
kid treatment, it goes together surpris- 
ingly fast. 

Dowels (V2") are used throughout to 
assemble the pieces. Note that those at 
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WESTERN-STYLE TRESTLE DESK AND BENCH - 


the top pass through the rail and top 
board into the back. 'To assemble, drive 


fem in from above, then saw und ami 
paper them flush. 

Though equally rugged, the bench is 
even easier to build. Cut the pieces as 
shown and assemble with the splayed legs 
set in 3" from € each end at a 10-degree 
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Make for the Youngsters 


U 3 
OF STRING 


YO-YO TOP 


Easy to use once you have mastered 
the throwing knack, this top will spin 
on either end. To make it, turn a piece 
of maple or fruitwood to the dimen- 
sions shown. Then, using a hacksaw 
blade, cut the string-holding groove 
while the work spins in the lathe. 
Give the finished top a thorough sand- 
ing, followed by a coat of sealer. 

To throw the top, place one end of 
the string in the groove and wind the 
balance over it. The knack is simply a 
whiplike, horizontal toss. To use as a 
Yo-Yo, tie the string on the spindle. 


EARLY-AMERICAN DOLL CRIB 


Four square feet of 14” plywood, 
15 feet of 34” dowel, and some shop 
scrap—if put together in the shape 
of a crib—is sure to please the littlest 
lady of the house. - Start the project 
by turning four posts from 11%” 
stock. Next, cut the end panels and 
glue and assemble a pair of posts to 
each panel. After drilling and rip- 
ping two pair of rails, cut the 
dowels to length and assemble the 
sides. Finally, apply glue generous- 
ly and assemble all parts using 
clamps. The crib shown was stained, 
then given two coats of orange shel- 
lac. A nursery decal at each end 
completes the job. 
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By F. W. GERNHARDT 


| in design, the two wall 
groupings shown are sure to 
dress up the drabbest wall. And, 
both the dwarfed bonsai trees at 
left and the calligraphic charac- 
ters on the opposite page are sur- 
prisingly easy gifts to make. 
The tree silhouettes are of 44”- 
by-5"-by-8" tempered hardboard 
stacked, taped, and cut at one 
time. For best results though, the 
stack should be limited to eight 
pieces. Since following a pencil 
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Your Wall 


line on hardboard is difficult, 
transfer the pattern to paper and 
glue it on top of the stack. (Use 
water-soluble glue to facilitate 
pattern removal.) Make the ex- 
ternal cuts on a band saw, inter- 
nal cuts with a jig or coping saw. 

Finish the silhouettes with two 
coats of fast-dry acrylic spray 
enamel. Then, using white glue, 
secure them to the grass-cloth 
backing which is contact-cement- 
ed to 14” hardboard. 

The four season characters are 
cut (individually) from 5%” par- 
ticleboard and spray-finished. 
Though the ones shown were 
screw-fastened to the rather plain 
looking 94" door concealing a 
central gas heater, they could be 
mounted plaque-style on a long 


panel in a contrasting color. For ` 


San effect, scale the: characters 

to 15" squares and mount with 
brads, or with screws through 
the back of the panel. 
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By JAMES B. JOHNSTONE 


m pretty safe to say that a gift of fine 
china, or crystal, is sure to please any 
woman. And, if you custom-build a serving 
piece so that the cups can be used to serve 
foodstuffs as well as liquids, the pleasure 
and usefulness of the gift will be doubled. 

The server shown is made of rosewood 
but any good hardwood may be substi- 
tuted. And, should you select china other 
than the Piccard pictured, server dimen- 


Four dots of hot glue from Thermogrip glue gun 
make clamping unnecessary to hold template and 
workpiece. To separate them, use a twisting motion. 


sions and recesses can be altered to suit 
the pieces. 

Laying it out. Start by placing the four 
cups with their handles not quite touching 
at the center. Determine the exact size 
and location of the triangular blocks 
necessary for the center post, and the 
position, diameter, and depth of the cup 
recesses in the cup-support tray. These 
can vary considerably depending on the 
china. 

Next, lay out the two lazy Susan re- 
cesses in the base and support tray. 
If tray is of 14" stock, make sure none 
of the cup recesses is located over the 
Susan recess. 

Lay out the templates on scrap hard- 
board or particleboard, cut, and sand all 
edges perfectly smooth. Be sure to add 
the router bit-collar difference in outside 
diameter to the inside dimensions of all 
pattern cutouts. 'l'o be safe, make test 
cuts on scrap. 

Fast clamping. Use hot glue to hold the 
template to the workpiece (and the work- 
piece to the bench) while routing. And, 
to prevent peekaboo white spots on the 
finished product, sand the spots thorough- 
ly after removing the template. 

After all parts are plowed, shape the 
base and support-tray edges using a block 


Routing the cup recesses goes fast when template 
guide, or collars, are used with the template. After 
removing template, file and sand edges smooth. 
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Lazy Susan recesses are routed using same method. 
By notching template corners slightly, chisel work 
is eliminated, mortise is fully plowed with power. 


a Gift 
plane and file. Next, make a 
nonglue assembly to test for 
fit. Insert the cups in their 
recesses and check the center 
supports for lateral and verti- 
cal clearance. They should 
fit freely between the handles 
and be no more than 3/16" 
higher than the highest point 
of the cup handles. When S 
satisfied with fit, cut and "^w 
shape the center support cap. 
Sand all pieces before per- 
Continued 


Server is temporarily assembled (above) so cup 
handles can be checked for fit with center support 
(right). When satisfied, top is cut, shaped, and 


sanded to suit verticals. After dry-run test-fit, server 
is assembled with glue and screws. If screw will 
hold handle join it to cap before final assembly. 
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346" SQUARE ~ 
RECESS IN 
UNDERSIDE 


BEARING 4g" DEEP 
CUP-SUPPORT TRAY 


manent assembly; you'l do a better job or secured by running a screw up through 
with a lot less effort. Glue and assemble the cap, as shown above. If you choose 
the cup-support tray and set aside to dry. the latter, make certain that you join 
Apply a grid of hot-melt glue (tic-tac-toe . handle and cap before assembling the 
pattern) in the lazy Susan recesses and center support unit. 
install the hardware. To finish the piece, apply two coats of 
The handle can either be turned or, a food- and moisture-resistant finish such 
lacking a lathe, cut square-tapered with a as polyurethane varnish, or rub in lin- 
saw. It can be glued to the support cap seed oil, wiping off excess. EJ 


"59609 585B06882080P525822P828808252Pb25889028200548a88G845088088a4842828088a80820522050248325B0825P08048888BB0908202806528009.:284a4208802528002-820A48w541 


Muffin tin stores parts in the 
order of their removal 

When you disassemble a small 
appliance for repairs, you often 
have to wait several weeks for re- 
placement parts. To prevent mix-up 
and lost parts, file nuts, screws, and 
washers in the compartments of a 
muffin tin in the order removed. To 
reassemble, reverse order. 


FRANK H. TOOKER 
Pine Beach, N. J. 
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Takes you ' winter hibernation. 


Explode into a winter you never knew 
existed. Enjoy the rich, clean, exhilarating 
winter-conditioned air. Here's the new 
Mercury snow vehicle. It's for leveling 
hills. Blitzing through drifts. Discovering 
new trails. Another leader from 

Mercury engineering. 

See your Mercury snow vehicle dealer 
for a test ride. You'll never spend another 
winter holed up at home. 

It's the best thing that's happened 
to winter since spring. 


| G9 MERCURY 
~ The winter fun vehicle. 


Kiekhaefer Mercury, Fond du Lac, Wis. Division of Brunswick Corp. Kiekhaefer Mercury of Canada, Ltd. Kiekhaefer Mercury of Australia Pty. Ltd. |t trees 
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Gus Cures a Case of 
the Shakes: enan 


he radio was sounding off: “. . . and 

for the third straight day, the Weather 
Bureau forecasts more snow, starting la- 
ter this morning, with a predicted day's 
accumulation of over 12 inches. All pub- 
lic schools remain closed . . ." 

Gus Wilson switched off the bad news, 
threw the lever to drop the snowplow 
blade, and aimed the Jeep at a drift that 
half buried the Model Garage. 

Stan Hicks, his assistant, stopped salt- 
ing the walkway in front of the office 
door to zip his parka up another notch. 

"One more pass will do it, Boss," he 
called. “I’ve got the heater going full 
blast inside the shop, and hot coffee on 
the burner." 
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Gus wheeled his Jeep around for the 
final attack. “Two feet on the ground, 
and another on the way," he muttered. 
“Well—it’s a good day to catch up on 
paper work." He sliced into the snow- 
bank with a vengeance. 


"Hey, Gus, save some snow for me!” It 
was Dr. Fred Snyder shouting from the 
driver's seat of his 1967 Olds Toronado. 
“This is real front-wheel-drive weather." 
The big car slid to a stop in front of the 
tall overhead door. “Too bad I can't real- 
ly enjoy it." 

“What can we do for you today, Doc?" 
Gus asked, climbing out of the Jeep. 

“Same old problem. The front wheels 


“If you think they are balanced, young 
man," the doctor answered angrily, 
"try driving this car on the turnpike.” 


are out of balance, thanks to my new snow 
tires." 

"Impossible! Absolutely impossible," 
Stan blurted out. “I checked the balance 
on Saturday, when I mounted the tires, 
and yesterday, too, when you brought 
the car back.” 

“If you think they are balanced, young 
man," the doctor answered angrily, “try 
driving this car on the turnpike faster 
than 50 miles an hour. The steering 
wheel vibrates like a mixing machine . 

"Let me break in, Doc," interrupted 
Gus, *before I have to become a referee. 
We can talk better in the office." 

"Good idea," said Stan. "Ill get an- 
other coffee mug." 

“As I see it,” said Snyder, “the symp- 
toms lead to only one possible diagnosis." 
He took a sip of coffee. 

"Before the snow tires were mounted, 
I observed not the slightest trace of 
steering-wheel vibration. But since the 
installation the wheel has vibrated badly 
both times that I've driven at turnpike 
speed: yesterday morning and this morn- 
ing. What other conclusion is possible?" 

“I stand pat,” said Stan, a determined 


Stan swore that the wheels on Doc Snyder's car were perfectly 
balanced. Doc swore they weren't. And they were both right 


ILLUSTRATED BY RAY QUIGLEY 


glint in his eye. “Those wheels are per- 
fectly balanced." 

“And I'm right in the middle," said 
Gus, grinning slightly, “between an ex- 
pert diagnostician and an expert wheel 
balancer.” He turned to Stan with a 
wink: “Drive the Toronado inside the 
shop, Stan, while I tell the doctor about 
the dozen or so other things that can 
cause steering-wheel shake.” 

Stan rolled the big car into the service 
bay, and was jockeying it into position 
over the hydraulic lift, when a rapid 
series of loud backfires, outside, shook 
the whole garage. 


Shuddering to a stop at the pumps was 
a 1961 Volkswagen Microbus. Seven 
small children and the driver—a young 
woman—piled out. Gus leaned out of the 
door, but ducked inside when he saw Stan 
trotting out to the car. 

“What’s the trouble, Madge?” Stan 
asked the driver. 

“Trouble? What trouble?” asked 
Madge Winslow. “Oh, you mean the 
backfiring. That started this morning, 
but my husband says it’s happening be- 
cause the ignition system got wet. We 
parked on the street last night, and a 
snowplow went by and buried the car. He 
says the backfiring will stop when the 
engine warms up and dries out.” She 
smiled. “What I really need is a tankful 
of gas.” 

Continued 
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Stan filled the tank and rejoined Gus 
and Dr. Snyder in the office. 

“Boy, oh, boy,” said Stan, *you'd think 
that Madge Winslow would see enough 
kids in her kindergarten class. Here’s a 
day when there’s no school, and she takes 
off with her neighbors’ children to go 
sledding at Fitch’s Hill.” 

“Why the fireworks when she drove 
in?” asked Gus. 

“Wet wiring, she says, but it’s odd . . ." 

“Hey,” interrupted Snyder, “I have a 
busy morning ahead of me. What about 
my unbalanced 
wheels?” 

“Sure thing, Doc- 
tor,’’ said Gus, 
“come on into the 
shop.” 

“Shall I lift her?” 
asked Stan. 

"Not yet, said 
Gus, a puzzled look 
on his face. He knelt 
next to the right- 
front fender and ex- 


amined a slowly 
growing puddle of 
water under the 
wheel. 


““There’s a puddle 
on the other side, 
too,” said Stan. 
"Just like  yester- 
d ay." 

eT Es grunted 
Gus. He looked up 
at Dr. Snyder. “Did 
you park in your 
garage last night and the night before?" 

"Couldn't because of the snow," the 
doctor answered. “I have a 200-foot 
driveway and no snowblower, so I just 
plowed nose-first into a snowbank at the 
foot of the driveway. I had no trouble 
getting in or out—these front-wheel-drive 
cars have great traction." 

Gus was smiling now. “Why do you 
drive the turnpike only in the morning?" 

“My morning schedule starts at Coun- 
ty Hospital—and that's far out of town. 
Then I work my way back, stopping to 
see patients along the way. It just hap- 
pened that I didn't ride the turnpike in 
the afternoon or evening. But what's 
that got to do with my front wheels?" 

"Everything," said Gus. He reached 
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around behind the massive right-front 
wheel. Here's the villain." 

* A piece of ice? You can't tell me that 
a little chunk of ice caused the wheel 
shake I felt." 

*Yep, when you parked in the snow- 
bank," explained Gus, “the warm brake 
linings melted some snow into slush, 
which packed into the dished part of the 
wheel. During the night it froze, literally 
forming a solid wheel weight attached to 
the inner rim. The weight was more than 
enough to unbalance your wheels at turn- 
pike speeds." 

Stan sheepishly 
nodded. “I saw the 
ice yesterday morn- 
ing, but I carefully 
cleaned it out before 
I rechecked the 
wheel balance." 

"You're telling me 
that if I had driven 
home on the turn- 
pike last night . . ." 

*fAbsolutely 
right," broke in Gus. 
“You wouldn't have 
felt any wheel 
shake." 

"Well, Stan, you 
win," the doctor ad- 
mitted. “I owe you 
an apology.” 

Stan waved it 
away with a toss of 
his hand and a smile. 

“Guess Ill have 
to learn to take my 
own good advice," the doctor remarked. 

**How's that?" asked Stan. 

"As a physician," Snyder said, “I’m 
forever telling people not to make a self- 
diagnosis. That can be dangerous." 


Snow began to fall, as predicted, shortly 
after Dr. Snyder drove away. Stan stared 
thoughtfully at the darkening sky, then 
turned to Gus. 

“What Doctor Snyder said about non- 
professionals making a diagnosis, Boss, 
got me thinking about the VW." 

“You mean that backfiring through the 
car’s muffer.” 

“Yep,” said Stan. “Madge’s diagnosis 
—actually it was her husband’s—doesn’t 
make sense." 

Continued 
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This is what the “Power Piston” one-piece wad (loaded 2 Right after firing. The built-in shock absorber in thi 


in a Remington Express plastic shell) looks like from- 
, the time it leaves the factory until you pull the trigger: 


"Power Piston” compresses and absorbs the initial impaoi 
of the explosion, so the shot won't be crunched togethoi 


At the muzzle. Though the shot column is moving at topi 
speed, the sides of the Remington “Power Piston" have 
uM it from touching the barrel and rus the true J 


ington “Power Piston” opens up to sea] the barrel and 


3 Halfway deen: the gun barrel. The bak end of the Rem- . 
keep the expanding gas from leaking past and losing power. 


4 


For some time we've been telling you that Remington ano 
Peters shells with “Power Piston” wads shoot harder, keeys 
your barrel clean longer and put up to 10% more shot in th» 
pattern. But let's face it—you were taking our word for som 
thing you couldn't see. And while you may 
have noticed an improvement in your shoot- 
ing, it was just as easy to give the credit to 
your new shotgun or just plain luck. 

That's why this little demonstration. We 
feel that if we can show you what a “Power 
Piston" does you'll have more confidence in 
our shells. Also we can clear up a common 
misunderstanding. The “Power Piston" does 
notmakethepatternsmaller.It just puts more 
pellets into it by eliminating “flyers”—flatten- 
ed shot that goes wild. No matter what gauge 
you shoot—12, 16, 20 or 28. And that's a fact. 


Try a box of Remington/Peters | 


: | Yo | M s iain shells with “Power Piston." See how i 
A few feet past the muzzle. The “Power Piston” now peels good a shot you really are. 1. cf 
back and drops away, but the shot column is on its way at — 
full power, with no flattened pellets to spoil the pattern. Pat Osan E. M RE REM ted M mE ef 
liad a Geer o¢600 I= Denetan aberit iniae Emer al dence d e. i 
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“Why not?” asked Gus. “Wet wiring 
can short-circuit the high-voltage pulses, 
putting a mixture of unburned gas and 
air into the muffler. And the hot muffler 
or the next blast of hot exhaust gas ex- 
plodes it.” 

“But that wouldn’t account for the 
clink.” 

“What clink?” 

“After I filled the tank,” Stan ex- 
plained, “the engine wouldn’t start for a 
few seconds. There were more back- 
fires, then suddenly there was this loud 
clink, and the engine turned over.” 

Gus stroked his chin. “That could 
mean several things.” 

“Yeah, and none of them very happy 
in the middle of a snowstorm.” 

Stan walked over to the area road map 
tacked on the office wall, and traced out 
the route to Fitch’s Hill. “None of these 
roads are snow-emergency ones, marked 
for early snow removal. If the Volks- 
wagen breaks down on that route it could 
stay stuck till spring.” 

He reached for his parka. “It may be 
silly, Gus, but I have a funny feeling 
about that car. I think I'll go for a ride 
in the tow truck.” 


Stan heard the Volkswagen before he 
saw it; a chain of backfires guided him 
to the little bus like a radio beacon. It 
was sitting on the shoulder, nosed into a 
snowbank. 

*She'll never start that way," he shout- 
ed on arrival, “and enough of those back- 
fires will ruin the exhaust system." 

"Wow," Madge exploded, “am I glad 


Trailer turns into a houseboat 

This little amphibious house trailer, made 
in England and called the Gull, can be eased 
down into the water (left), where it will sail 
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to see you! When the engine stalled, I 
was really worried. I'd hate to leave 
these kids alone in a car, during this 
snowstorm, while I hiked miles to a 
phone. But what are you doing here?" 

“I kinda figured this would happen,” 
answered Stan. 

* Can you fix it?" asked Madge. 

*Not out here. But I'll tow you back 
to your house so you can get all these 
kids home. Then I'll deliver the Volks 
to the garage." 


"You won't believe this one," said Stan, 
as he showed two pieces of metal to Gus. 
*We have here the VW's camshaft." 

Gus examined the pieces. '"That's one 
of the strangest fractures I've seen." 

“Sure is,” said Stan. “The two halves 
keyed together so that sometimes the 
shaft would turn properly, working all 
four sets of valves. But, whenever the 
halves slipped apart—probably under 
greater load or speed—two of the cylinders 
began operating out of phase. That's when 
the backfiring began." 

“And the clink?” asked Gus. 

"That must have been caused by the 
two camshaft halves slipping together and 
locking in place temporarily." 

“Stan,” Gus said, “Ill add you to my 
list of great diagnosticians—along with 
Doc Snyder. But I'm sure glad you're not 
a medical doctor." 

“Why?” inquired Stan. 

Gus pointed to the disassembled Volks- 
wagen engine on the shop floor. “Imagine 
having to take your patient apart every 
time you go to work.” 


away under its own power—a seven-horse 
outboard. The hull is molded of fiberglass. 
On land, the 15-foot vehicle, with lounge and 
fully equipped kitchen, is easily towed by an 
average car to the next campsite. 


You know 

the great 
feeling of the 
great outdoors. 
High on a mountain. 
Way way up there 

where the trees stop 

and the eagle spreads 

his wings in total freedom. 
The air is fresh. 
Clean. Invigorat- 
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The new AC ACNITER Spark Plug 
features a built-in resistor close to the 
firing gap. It meters the energy stored 
in the spark plug and delivers it to the 
firing tip when it does the most good. 

The effective spark improves igni- 
tion for faster, easier starts. It 
smooths out the engine during idling 
and stop-and-go driving, and guards 
against power loss in passing situa- 
tions. 

Metering the energy also lengthens 
electrode life, for prolonged full 
power performance. 


s M 


- gf is standard equipment 
7 ^  0n1969 GM cars. 


Dirty spark plugs are a major cause of 
) power loss and poor gaso- 
line mileage. 

Dirt and deposits are built 
up during short trip, stop- 
and-go driving. They can 
bleed off so much current 
that the spark plugs mis- 
fire. 

The new ACNITER 
Spark Plug features an 
exclusive hot tip design. 
The thin, recessed insu- 
lator heats up fastenough 


to help burn away deposits. 

The firing tip stays cleaner, longer, 
to give you better engine performance 
on the roughest trips you make— 
short or long. 


Multiple firing —_ 
ACNITER’s knurled for 
center electrode pro- | 
vides multiple firing | . 
edges. So you get bet- V 
ter ignition at all 
speeds, under all driv- 
ing conditions. 


Better highway performance 
ACNITER's clean tip helps your car 


run better on the highway, too. 

Dirty spark plugs are more likely 
to misfire at high speeds and during 
rapid acceleration. 

The ACNITER thin tip gives you 
another important benefit at high- 
way speeds: it guards against engine- 
damaging pre-ignition. 

Pre-ignition occurs when the insul- 
- ator tip doesn't cool 
!| off in time for the 
| next fuel charge. In- 
| stead of burning at 
| the proper time, the 
|| gas and air mixture 

pre-ignites. It could 
| cost you an engine. 
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AC's insulator tip cools quickly for 
full power at highway speeds while 
guarding against damaging pre- 
ignition. 


Improves radio reception 
Anytime an electrical spark is pro- 
duced, radio signals are also produced. 
These signals cause static interfer- 
ence, a major problem for modern 
communications. 


ACNITER's built-in resistor 
screens out a large portion of the 
static caused by electrical sparks. This 
improves reception on AM, FM, and 
FM-stereo car radios. 

But the most important benefit is 
that widespread use of new ACNI- 
TER Spark Plugs will help clear up 
valuable radio frequencies which are 
vital for space age communications. 


Standard equipment in GM cars 
AC ACNITER Spark Plugs will be 


original equipment on 1969 General 
Motors cars: Chevrolet, Pontiac, 
Oldsmobile, Buick, and Cadillac. 
Next time you tune your car, get 
new AC ACNITER Spark Plugs. 
They give you more go when you 
really want to go! 


For Safety's Sake, Check Your Lights—Replace with AC Guide Lamps. 


many Chrysler six- and eight-cylinder en- 
gines may be a fuel-pump noise. 'To remedy: 
Replace the short rubber hose between the 
fuel pump and gas line with a similar hose 
twice as long, making a loop in it. 
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A pocket for odds and ends attached on the 
inside of a car door is handy. Cut it out of 
heavy plastic, and heat-seal or cement the 
edges. Leave a flap at the top that can be 
slipped underneath the window molding af- 
ter the screws have been loosened. 
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DRAWINGS BY 
DAN TODD 
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Take off the windshield-wiper hose, connect 
one end to the gas line, and the other to your 
spare's valve stem after moving the tire close 
and removing the valve core. Air in the 
spare will blow out obstruction in the line. 


CUT OUT NOTCH AND 
SHARPEN EDGES 


Removing exhaust manifolds of '56-'58 Chevy 
V-8s can be tricky. Bolts are so placed, it is 
a job to unclinch locks to get at the bolts. 
Use a six-point %6” socket, remove a small 
portion, sharpen edges. When the bolt is 
turned, the lock will be pushed open. 


: eu "5 f Push the new 
EN electric starter. 
E" itfires up 
instantly, below 
zero or above 
the timber line. 


You want zip? 
EE  Yougetit—from a husky 

W » two-cylinder engine that packs 
, /^ 23 horses in 399cc's. 


It's called 
"The Hillary." 
After Sir Edmund, 
the first man up Mt. 
Everest, and today 
, a member of the Sears 
| Sports Advisory Staff. 


Antarctica. There's no better—or worse— 
lelace to find out how good a snowcruiser Is. 


00 Sears sent their snowcruiser to the 
Antarctic with Sir Edmund Hillary. 
When he brought it back, Sears knew 
hey had a good snowcruiser going. 


QUALITY 


eh "T EDMUND) HILLARY 
MIMBIA Grang DaDa agvigoar STAFF 
This signature and check mark certify 
that the new snowcruiser meets the standards 
set by Ted Williams, Chairman of the 
Sears Sports Advisory Staff. And it was personally 
tested and approved by Sir Edmund Hillary. 


ut Sir Edmund brought home a lot of 
kJeas, too. For one, a new steering system 
xou won't have to tug to turn. A reinforced 
1teel chassis that doesn't get rattled 

when it's rough going. And a caliper disc 
wrake that stops when you want to stop. 


When all the improvements were made, 
pears had a snowcruiser that goes, 
jsrandles and stops like a sports car on skis. 
It's safety night 
and day. Dual 
headlamps light 
your way. And 
who can miss 
seeing that bright 
orange body? 


“ou'll find it—a companion model, acces- 
20ries, parts and service—at the Sears Sports 
center in most Sears, Roebuck and Co. 
ttores in northern areas. Also in the catalog. 
hill or snaky 


Sears 
SPORTS CENTER Wie rack with 


metal cleats 

| s bites deep and | 

Where the new ideas are hangs en ifi 
so it takes 

you where you ¥ 

Want to go. 


Try a steep 


This 5-n- power shop 
IS a Jig Saw, GIS Sander. 


butting wheel, bench 
grinder and flexible 
shalt unit 


Dremel Moto-Shop begins with a big- 


New, cee “Dremel Handbook of 
Hobbies, Crafts and Projects''— $1.45. 


C] Please send book, | enclose $1.45 
CO Send free power tool literature 


capacity, 15"-throat jig saw that 
handles intricate scroll work to full- 
size furniture. Unique power take- 
off makes it a shopful of power 
tools in one low-cost, compact unit. 
Slip-on attachments convert it into 
a disc sander, bench grinder, buffing 
wheel or flexible shaft unit. In sec- 
onds! Lets you sand, grind, polish, 
sharpen, rout, drill, carve with 
speed and precision. It has a power- 
ful, ball-bearing rotary motor and 
rugged construction. Cuts up to 174" 
wood, light metal, plastic, etc. Yet, 
it’s so portable (weighs only 10 lbs.) 
you can take it to the job, store it 
on a closet shelf. Model 571 with 
sander attachment, $39.95. Model 
572 completely equipped with at- 
tachments, $49.95. 

SEE YOUR DEALER OR WRITE DIRECT 


Na me 

Address 

City l State _ Zip 
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Hellfire Made to Order 
[Continued from page 50] 
Before Red, Coots, and Boots even be- 
gin to fight a real blaze, they drag the 
smoldering, glowing metal debris of the 


| derrick and the shattered drill piping 


away from the burning well. 

Because the heat from an oil-well fire 
is so intense, Red and his men are kept 
under a constant flood of cold water from 
light hoses lined up like a battery of 
cannons. Without the water bath they 
could never move in close enough to do 
their job. 

When all the debris has been cleared, 
an iron barrel is filled with from 100 to 
500 pounds of solidified glycerine, a jelly- 
like stuff that is 90- to 100-percent pure 
high-explosive material. The glycerine is 
packed in a charge so shaped that when it 
is detonated, all its explosive energy is 
expelled in one direction. This barrel of 
dynamite is wrapped in a thick layer of 


asbestos and attached to a long derrick 


mounted on cat treads. 

“Starving” the fire. Adair hooks the der- 
rick behind a cat and backs it up to the 
roaring fire. Monitors trained constantly 
on the explosive barrel flood it with wa- 
ter to soak the asbestos and keep it cool. 
The derrick lifts the explosives high into 
the air and holds them a scant two feet 


| from the flames. When Adair has bailed 


out of the cat and found protection be- 
hind its lowered blade, the glycerine is 
detonated remotely by electric caps em- 
planted in the jelly. 

The howling well fire is itself so loud 
that you can hardly hear the blast, but 
the concussion from the explosion creates 
a vacuum for a moment as it consumes all 
the oxygen in the immediate area. The 
oil-well fire is oxygen-starved for an in- 


| stant and is snuffed out like a giant can- 


dle—and the hardest part of Red Adair’s 


| job begins. 


The tamed well must now be capped 


| with a special valve so that the oilmen 


can regain control of the gas. The cap- 
ping job is extremely dangerous because 
Red and his men must work in a cloud of 
gas so highly explosive that a single spark 
of static electricity could ignite it and in- 
cinerate them in an instant. As the cap is 
fitted over the pipe, gas roars upward with 
a pressure of 3,000 p.s.i. 

In “Hellfighters” the control valve was 


Hellfire Made to Order 


set with the aid of a derrick, but it still 
proved an enormous task. The valve 
couldn’t be placed right over the pipe 
without snapping around like a fish on a 
line from the tremendous force of the 
“gusher.” It first had to be balanced on 


the rim of the well and attached with a 


single bolt. The valve was then swung 
into place manually, splashing “oil” over 
the actors. 

John Wayne grapples with one of these 
unwieldy control valves when the film 
calls for him to direct a crew trying to 
force one on a well gushing thick, black 
“oil” skyward. 

Technicians simulated five oil-wells for 
the film. They pumped Fred Knoth’s spe- 
cial mixture of raw propane and diesel 
fuel through underground pipes to the 
“wells” and ignited the fuel as it emerged 
from the ground. To keep the fires burn- 
ing brightly, Universal Pictures shelled 
out $300 per minute per well. Flames 
rose from the wells to 500-foot heights. 

The star is “steamed up." Wayne often 
worked dangerously close to the well 
fires. As soon as he left the protective 
spray of water, the heat from the flames 
turned his clothes to steam. While film- 
ing one sequence in Houston, in which he 
was battling a well supposedly spewing 
highly poisonous hydrogen sulfide gas, a 
sudden unexpected swirl of wind blew 
fire right at him. As Wayne whirled 
away from the flames, the paint on his 
oxygen tanks caught fire and blistered. 

Another time, Wayne stepped out of the 


water’s protective shield and was struck - 


by a flaming glob of diesel fuel. The men 
operating the monitor hoses didn’t see the 
accident, but Wayne’s stand-in spotted 
him and knocked Wayne down into a 
pool of water. 
Wayne commented, “but things were get- 
ting a little too warm for comfort.” 

After his experience on the movie set, 
Red Adair revealed that he thinks “‘fight- 
ing fires is easier than making movies." 
But John Wayne, who knows all there is 
to know about movie making, suspends 
his judgment when it comes to battling 
an oil-well fire. *Ill go into the fires 
and do anything called for—as long as 


Red, Coots, or Boots is around and nods | 
| 


his head okay." 


“I didn't get burned," | |¢ 


Use it right away. 


THERMOGRIP 
Electric Glue Gun 


BONDS IN 60 SECONDS. Fastest, 
best way to glue wood, pottery, 
leather, fabric, almost any mate- 
rial. The gun hot-melts solid glue 
that solidifies in one minute flat. 4; Æ 
boe d) ping. ba ipea Comes fie 
with glue sticks an | | 
white sealer sticks. $795 


[ ^ 
ra 


‘‘POP’’® RIVETOOL KIT 
Sets all blind rivets through 
346” diameter from one side 
of the work. 'POP''* $5 en 


RIVETS included. 


MOLLY® DRIVE FASTENERS 
Easiest way to fasten things to dr 
walls. No drilling. Just tap in wit 
hammer and turn with : F 
screwdriver. Card of 4. list S 


Available wherever hardware is sold 
CONSUMER PRODUCTS CENTER 
United Shoe Machinery Corporation 


221 OLEY STREET, READING, PA. 19601 
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Space-Age Chessmen You Can Turn 
[Continued from page 135] 


It’s interesting to note that although 
the 64-square board has remained un- 
changed through the ages, the design of 
the playing pieces has varied from the ex- 
treme of intricately carved portraits of 
kings, queens, and bishops to highly styl- 
ized representations. If you were to col- 
lect chess sets, you’d have a history of 
modern man’s changing tastes and skills. 
The designs shown here are sophisticated 
modern abstractions, with nonessential 
detail stripped away. The set expresses 
the spirit of the space age. 

When cutting the turning stock to 
length, remember you'll need the same 
number of blanks in both aluminum and 
brass. Be sure to add an inch to each 
overall height, for chucking. Face one 
end, brush on layout ink and mark all 
horizontal dimensions. 

Forming the royal heads. To form the 
crown peaks on the king and queen pieces, 
first cut a 34” diameter, 34” long, then 
taper this to a point with your compound 
rest set at 60 degrees. For the king, the 
opposed taper of the head was cut at 68 
degrees, body taper at 83 degrees. 

For the queen, you first rough out the 
head shape with bevels. The top one was 
cut at 30 degrees, the bottom at 495. 
Round these bevels into the profile shown 
by holding a file against the spinning 
work. 'The heads of the bishop and pawn 
are formed in a similar manner. The “un- 
derchin" bevel on the former was cut at 
20 degrees, the top bevel at 60. On the 
pawn, both bevels are 45. 'The body ta- 
pers were '/8 degrees for the bishop, 76 
for the pawn. Two pawns were cut from 
each 6" blank with both ends faced for 
chucking. 

Special steps are required for the rook 
and knight. The rook must be bored, then 
slotted. 'The head of the knight is first 
turned symmetrical, as shown in dotted 
lines (with an underchin bevel of 20 de- 
grees); then back and sides are cut away 
by means of a milling process, and cor- 
ners are rounded with a belt sander. 

Smoothing is done on all pieces by first 
sanding with 6/0 paper, then with 9/0, 
then with 9/0 and oil. The final satin 
finish is achieved with a soft, wet cloth 
and pumice. To retain the brightness, 
spray on clear lacquer. Cut the extra 
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stock from the base and cement a 1”-di- 
ameter disk of felt to each piece. 

The board squares are easily cut from 
contrasting coils of 2”-wide veneer strips. 
After all veneer is in place and the glue 
has set, rub lightly with fine sandpaper, 
spray on a coat of clear lacquer, and ap- 
ply an industrial wax. 

Making the drawers. The blueprint 
shows the drawer guides attached to the 
undersurface with angle iron. They can 
also be mounted with flat-head screws, 
with the heads countersunk and filled be- 
fore the veneer is applied. 

Wax the guides and runners for smooth 
sliding. Cement a square of velvet in- 
side the drawer bottom before setting the 
partition unit in place. 

Because Instructor Fifer feels a school 
project should be created from scratch, 
Student Dowe turned his own table legs 
and drawer knobs. To save time, these 
can be ready-mades. The legs turn into 
standard brackets for angled legs, screwed 
to the board’s underside at each corner. 

Sixteen-year-old Dowe plans a career 
as a shop teacher. We can only wish him 
students as capable as he has proven 
himself to be with this project. 


How to set up a chessboard 


Q K KB z KR 


QR QKt QB 


Comparing the diagram above with the photo on the 
opening page, you'll find that the photographer 
turned the table 90 degrees, putting a dark square 
in each player’s right corner. It should be light, with 
a dark one on the left. (The compartmented storage 
drawer should not pull toward a player, but to one 
side.) The rooks go on the corner squares. Next to 
them should be the knights, with the bishops flank- 
ing the king and queen. The photographer reversed 
these. Also, opposing kings and queens must face 
each other; the foreground pair are reversed. Oh, 
well: He placed the pawns correctly. 


Smokey Matches Wits with a Computer | 


[Continued from page 77] 
he asked me. The plug did look pretty 
cruddy. Come to think of it, I hadn't 
changed in 12,000 miles. 
Up to now I hadn’t looked at the chart 
turned out by the diagnostician and his 
. automatic apparatus. Now I did. Under 


“Engine, General, Compression Check," | 
the computer had entered an X in the 
square marked S for Satisfactory. I 


showed it to the Mobil man. 

“I know," he said. “The automatic 
analysis won't turn up poor compression 
if all the cylinders are about equal. The 
analyzer is only looking for a difference 
in cranking effort among cylinders." 

That, evidently, was what Smokey had 
meant when he said he had an idea. 
“That’s the ball game," he announced. 


We went over the results on the two | 


analyses. Out of 112 tests, the diagnostic 
bay and Smokey agreed on 70, disagreed 
on 21. The discrepancy in points checked 
—112 on the chart minus 91, leaving 21— 
was accounted for by miscellany and, of 
course, Smokey's decision not to use the 
Sun analyzer on a car slated for a ring 
job. (Mobil felt that tuning would gain 
reasonable power and reliability.) 

Checks not all the same. 
checked a rear-brake lining and drum. 
The Mobil diagnostician didn’t. The diag- 
nostician checked some items like the 
ballast resistor which Smokey didn't. 
Both analyses caught a loose strap on the 


tail pipe. In an “Added Remarks" section, | 
Smokey noted two other items not entered 


by Mobil—the windshield washer bag was 
out of water, and the right-rear wheel was 
bent. 

At the East Meadow center— prices vary 
with locality—Mobil charges $14.95 for an 
analysis, with a $5 rebate if the repair 
work is done in its shop. Smokey's 
elapsed time was one hour, 47 minutes, 
five seconds. If he had used the Sun 
'scope, he would have required another 
10 minutes, and I added that on. The 
going rate for mechanics in Daytona 
Beach is $7.50 an hour. 

“You were 3214 cents under Mobil's 
price," I told Smokey. 

“Yeah?” remarked a bystander. “How 


are you going to get Smokey Yunick for 


$7.50 an hour?” | 
Good question. 


Smokey | 


CHRISTMAS SPECIAL 


SAVE UP TO S200 


PLUS EXTRA SAVINGS 
ON DECEMBER ORDERS 


ne ay s 


OE l 
COMIY-/77- Supreme Kit... .. $150 


regular price $165 


" Super Kit....... $133 
CUMFY KT, j regular price $148 

Comfy-Kit can actually save you $200 or more 
compared to the cost of factory air. And now .. . 
for December orders only . . . you save an extra 
$15— just for planning ahead. 

Comfy-Kit can be installed quickly and easily in 
just about four hours. That's like being paid up to 
$50 an hour for your time. And... you get a trim, 
good-looking unit that can't be beat for 
performance. 

You get everything you need for complete 
installation — even tools if you need them. Easy- 
to-follow instruction book. 12-month/12,000 
miles warranty. 

With Comfy-Kit, you get better — more efficient 
cooling . . . for a lot less money. Hot, sweltering 
summer will be here before you know it. So be 
ready to get full use out of your air-conditioning 
during the entire season. Order your Comfy-Kit 
now for extra savings during the Christmas 
Special. 


MAIL CHRISTMAS SPECIAL COUPON TODAY 


CUMFY HT, — 59,89: 8955. 


Dept. PS12 

Dallas, Texas 75216 
Enclosed is : 50. for Supreme L 
Enclosed is $133. for Super O 
Enclosed is $30. deposit!) | will pay bal- 
ance, plus C.O.D. charges when delivered." 
Please ship immediately. 
Ship so I will receive unit about........... VEU RE 


O Enclosed is $8.00 deposit on set of four tools, 

which will bereturnedto mewhenl return the tools. 

| would like to see the instruction book before 

| order. | enclose $1.00 for instruction book only. 

eae this will apply against a future Comfy- 
it order. 


ELLE - is ia ek SEN IIR UU nat SINT HAUS MNT EA Ie PU Y SERA 
BUOGFESS. seria cha POR EC Cr WR TEWEVRR 
E i ——"—eeáÓ— SIBI, eerte "Ji. M 
My car IS Bi veo OU RA (year)......... (model) 
Engine displacement............... Horsepower ...... 
Power Steering................. ... GOS PESE no 
Floor shift... es Steering column shift........ 
Smog pump................ VER cocer e vc De tia no 


* plus state tax where applicable 
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FREE] FREE 


FISH PRINTS 
Full Color 11"x 14" by 
America's top artists, 
suitable for framing 


ic 


'69 Boating 
& Fishing 


e Tarpon Coho e Rainbow Trout 
e White Bass e Musky e Pan Fish 


You may win a Mercury out- 

board OR snow vehicle, OR 

a fishing trip to Great Bear 
Lake, OR a mink stole, OR a new Zebco 
fishing outfit, OR any one of 226 exciting 
prizes in all! 

SEE YOUR MERCURY OUTBOARD DEALER 


Kiekhaefer Mercury, Fond du Lac, Wisconsin, Division of Brunswick Corp. 
Kiekhaefer Mercury of Canada, Ltd. Kiekhaefer Mercury of Australia Pty. Ltd. 


REMINGTON 
ROD SAW...THE 
TOOTHLESS WONDER. 


Our new Rod Saw has no teeth. Instead, it has thou- 
sands of permanently bonded tungsten carbide cut- 
ting edges. | 

The rod itself fits any standard 10" hack saw frame 
But the similarity ends there. Because the Rod Saw 
cuts through things a regular hack saw blade won't 
even scratch. S | 

It cuts through spring steel, hardened bolts, welds 
and cast iron with ease. And because of the tool de- 
sign, the cutting edges go all the way around the rod. 
So it not only cuts straight, but also cuts in any di- 
rection on brick, glass, flagstone, ceramics, fiber glass, 
laminates and other hard-to-cut materials. (And does 
it faster, because it cuts on both forward and back- 
ward strokes). 

Originally developed for industry, now priced for 
home use, the Remington Rod Saw is now available at 
most hardware stores. 

You should not have any trouble recognizing it. Just 
look for the saw without any teeth. 


emington, CY 
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Sixty Days on the Ocean Floor 
[Continued from page 46] 

going into the ocean, and an equipment 
room. All the comforts of home will be 
included—bunks, galley, dining area, ra- 
dio and TV, and a regular telephone for 
crew members to call their families. If 
they notice any discomfort at all it will be 
stage fright, for TV cameras will monitor 
their every move in a study of men living 
in isolation in an alien environment. 

The second objective of Tektite is to 
conduct extensive marine-science studies 
on the ocean bottom. When in place next 
February below Greater Lameshur Bay, 
Virgin Islands National Park, offshore 
from St. John Island, the habitat will give 
Department of Interior scientists an un- 
matched view of a strange new world and 
all its resources. 

The Greater Lameshur Bay site was 
chosen because of its extremely clear, 
warm waters and its lush tropical plant 
and animal life. Many coral reefs support 
thousands of reef fish, spiny lobsters, 
and other species. Using the laboratory 
equipment aboard, the scientists will have 
a unique opportunity to make direct bio- 
logical and oceanographic studies. 

Support for Tektite. Although the habi- 


| tat will be almost self-sufficient (aside 


from the breathing mixture, power, and 
communications), a land-based support 
center being constructed by Navy Seabees 
will permit behavioral scientists to study 
the effects of stress on the men on the 
ocean floor. This data is of particular 
interest to NASA, as it relates directly 
to the isolation our astronauts will en- 
counter on long space voyages. 

Within the habitat a ventilation sys- 
tem and scrubber will keep the air free 
of carbon dioxide while a heat exchanger 
maintains comfortable temperatures. In 
addition to direct observation outside and 
through a cupola inside the habitat, crew 
members will use underwater TV cam- 
eras, microphones, and spotlights to relay 
their findings. 

All food and other supplies will be 
packed on board before Tektite is lowered 
into place. The four crewmen will swim 
down. and enter, to emerge on the surface 
only when the experiment is completed 60 
days later. 

Risen from the sea by the process of 
evolution, man now returns to it. "H 


An important message for every REMEMBER, DEAR OUR Y DOWE HAVE TOGO, 
man who doesn't want to be... HIGH SCHOOL REUNION | HONEY? SUPPOSE 
IS THIS WEEKEND. SOMEONE ASKS ME 
aa ABOUT THAT CRUMMY 
| JOB OF MINE.. p^ = <i 


PLEASE, HARRY, NI HARRY! WHERE | 
IM DYING TO SEE OUR HAVE YOLI BEEN AROUND. LOOKS LIKE 
OLD GANG AGAIN. KEEPING YOURSELF?/ YOUVE DONE 
= ALL RIGHT, THOUGH. 


rae 
Sar a a EE 
niece n a c MEE 


EASIER THAN YOU MIGHT 
THINK. I LEARNED 

| EVERYTHING I NEEDED TO 

KNOW IN MY SPARE 

TIME, AT HOME... — 

wiTH CIE! 


ONLY SINCE I GOT Y SOUNDS GREAT. 
SMART AND GOT INTO | BUT HOW'D YOU 
ELECTRONICS! ITS ^4 BREAK IN? 

Lord BIG "GROWTH" 


Ge m. 


cR A E 2 3 oh 
xt * 
ES * 
icon 


SURE. THEIR SPECIAL = ' HOW ABOUT TOUT WANT A GREAT V 
JOB IN ELECTRONICS? SEND REPLY | 
——. CARD TODAY FOR CIE'S | 
Vike 2 FREE SUCCESS BOOKS! 
EIN" iFCARD IS MISSING, SEND 
NAME AND ADDRESS 
b) To: CIE, 1776 E.17 ST. 
CLEVELAND,OHIO 44114 


" 
H'MM...YOU 
SUPPOSE | METHODS MAKE ELECTRONICS 
CIE COULD AS EASY AS A-B-C! AND 
HELP ME? THEY HELP YOU GET 
A GOOD JOB, TOO! 


eaten 


Want z a Toba ind paychedit: you can pem WR E of? 


READ ABOVE HOW YOU CAN GET YOUR "BIG BREAK" 
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5000° OXYGEN WELDING TORCH 


334.9 New portable SOLIDOX weld- 
ing torch goes anywhere. Only 
4 Ibs. Burns AREE solid oxygen 
pellets & propane. Flame exceeds 
50009F. Braze weld, silver solder, melt 
14" steel. Complete kit: torch, ellets, 
propane, glasses, braze rods, ighter, 
etc. Ideal for shops, hobby, metal 
uan. Professional results. Low-cost 
LIDOX pellets available by mail. 
SOLIDOX is simple and safe. ps 
back guarantee. Only $34.95 pp 


SEND ONLY $500 


ay postman $29.95 plus postage on delivery. 


Write for 
free brochure. 


p 
|Cleanweld Products Co., PS-12, Box 1061, South Gate, Calif. 90280 


HITS LIKE A RIFLE— E 
KILLS RABBITS, SQUIRRELS 
Powerful, silent, i 
For hunting, taroen ". 
routing pests 


Sportsman's choice 
fold wor kd 


over! 4% 
P" 


™ 
m" 


F ach stock. 
Bre, extra rubber, 
Of Shooting arrows. ES 
af TEED. Professional mode! of Be 
E. Nat'l Sli nashot Assn. Al dealers, or write 

Wham: 0 Mig. Co., Box |5-N, San Gabriel, Calif. 31708 


ENGINE CLEANER 
and DEGREASER 


Just spray it on.. 
hose it off! 


GUNK LABORATORIES, INC. 
5879 W. BETH, CHICAGO, ILL. 80638 


F- IRRIGATE * DRAIN * SPRAY * CIRCULATE * Famous 
f- all-metal, rust-proof XB pump with stainless shaft. Use 
| AK. !4 HP or larger. 1 HP for up to 5,200 GPH 60' high 

or 3,000 GPH from 25' well. 114" inlet. 1" outlet. 

For belt or direct drives. Only ................... $12.95 

æ Famous Type P won't rust or clog. Bronze bear- 

Aa et Ang. Hundreds of thousands in use. Up to 2,400 

EC. GPH. 1" inlet. 34" outlet. Only........ $8.95 
Postpaid cash with order. Money Back Guarantee. 


p 000 


[| Hard-to-find PRODUCTS CATALOG & MANUAL 


~ for easier... better woodworking! 


Discover! Enjoy! Benefit from newest prod- ie 
ucts and ideas in Constantine's big picture- a 
packed Manual. Wood headquarters since 
1812. Largest selection of world's most beau- "3E =s 
tiful cabinet lumber, veneers, plywood, inlays, Lar o "=, 
moldings. Woods in natural color. Tool bar- 
gains. Furn. hdwe. Finishing & upholstery | 
supplies. Fabulous glue that needa no clampa! | 
Instructions. Everything. Unsurpassed values 

|] Send 25€ now for your copy. TEAR OUT AD. 


ALBERT CONSTANTINE AND SON, INC. 


2050 Eastchester Rd., Bronx N.Y. 10461 Dept. T-6 
| Enclosed '25¢ for new Constantine Catalog-Manual, 


ADDRESS... 
Lo CHMENHNN MD semen tle 
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LABAWCO, Box 4, Belle Mead, N. J. 08502 


Can We Ever Really Ban the Bomb? 
[Continued from page 63] 


been sown within this country's nuclear 
scientific community. 

Many years later, in 1957, Dr. Linus 
Pauling obtained the signatures of 2,875 
scientists on a petition which urged a 
ban on atomic tests. Although Pauling 
was much maligned at the time, includ- 
ing accusations of pro-Communist sym- 
pathies, his effort undoubtedly played a 
major role in bringing about the test- 
ban treaty which President Kennedy 
guided to completion in 1963. 

While today's nuclear scientists are by 
no means unanimous in their opposition 
to the bomb—men like Dr. Edward Tel- 
ler, “the father of the H-bomb," cham- 
pioned a dominant nuclear posture by 
the United States—I'm convinced that a 
large majority favors a de-escalation of 
nuclear armaments and that a sizable 
number would join an organization 
pledged to total atomic disarmament. 


Scientists should take the lead 


What is needed is a man with the pro- 
fessional prestige and the emotional com- 
mitment of Leo Szilard to take the lead 
in marshaling his colleagues. And it can 
be taken for granted that no antibomb or- 
ganization would have quite the dramat- 
ic impact on world opinion as that of 
the men who design and perfect the great 
nuclear engines of destruction. 

Think of the enormous influence a “‘civ- 
il-disobedience" manifesto of the atomic 
scientists and technicians would have on 
the political leaders of the world. 

No man who labored at Los Alamos to 
make man’s first weapon of annihilation 
could have done so without deep questing 
into his soul. And no man of conscience 
can work in the vast nuclear complexes 
today without facing moral questions of 
a profound nature. The atomic physicist, 
probing the nature of matter, ponders the 
meaning of life in the immense light-year 
expanses of the flaming universe. If the 
rest of us have known malaise and dread, 
he has known agony and guilt. 

The world is ripe for a treaty which will 
replace the balance of terror with a bal- 
ance of sanity. When deliverance comes, 
its my hunch that the atomic scientists 
who led us to the brink will lead us back 
again. 
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Be Your Own Boss 


New Business Opportunity 


FILING SAWS 


Start a steady repeat CASH business 
a’ your basement or garage. Earn 


$3 to $6 an hour in your spare- 
time! Excellent profits in saw 


: sharpening business! Auto- 
Sig f matic Foley Saw Filer, casy 
eT aapa to operate, files combina= 
tion saws, hand, band, 
and circular saws. No ex- 
rience needed. H. 


i E TER eibert wrote us: ''Since 

ed = I got my Foley Filer 5 
d years ago, I have aver- 

m aged 4d! saws each day 

er i mee since I started." 

ü Every saw you sharpen 

brings you more cus- 


cow es E Shows How to Start 
Pact 1 ‘filled booklet tells you how to start a sparetime business 
immediately: how to get new business, how to advertise. Rush 
coupon now; get “Money Making Facts" and details 
on cam Payment Plan. No Salesman will call. 


a FOLEY MANUFACTURING CO. 
1219-8 Foley Bldg. Minneapolis, Minn. 55418 


l sena FREE BoOK—" Money Making Facts", 
li and Time Payment Plan. 
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Pyroil "A^" Add to the gasoline 


; ADDS TO GAS MILEAGE 
PYROIL This amazing upper engine lubricant. 
^ FOR Reduces friction and wear to make 
| engines run smoother, last longer, 
saves on repair bills. At Service Sta- 
tions and Auto Stores. If they don't 
have it, accept no substitutes. Order 
direct. Pint can $1.25 postpaid. 


PYROIL COMPANY, inc., La Crosse. Wis. 54601 


WARNING! *.S.Surptus high speed 


milling files going fast. 
NEW, in G.L packs. Hardened steel, 
for filing. milling, routing, drilling— 
any work in metal or wood. Use In 
4 in. drill, ete. Big tools, from 14 
to 1 in. wide. 
(et these most useful tools now. 
16 tool set—zovernment cost 108, 
$ 9.00 to youl 
| 36 tool set—zovernment cost 5265 
a M Mons. $15.00 to youl 
100% GUARANTEED. WE PAY POSTAGE. A LIFETIME BUY! 


TEXAS SURPLUS CENTER,Lancaster,Texas75146 


ALL TRANSISTORIZED 
i portable detector widely ad- 
P d  vertised for $18.88 now only $15.88 
# plus $1.00 shipping. Finds buried gold, 
SEX silver, coins, nuggets, jewelry, war relics. 
NOT A KIT. Complete with earphone and 9- 
Volt battery. Ready to operate. Send only $16.95 
for postpaid shipment or $3.00 deposit for C.O.D. 
to TREASURE, Dept. K-11, Box 10947, HOUSTON, 
TEXAS 77018. 
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How to Get Started in Home Movies 

[Continued from page 71] 
ble independent of the system and costing 
only a little more than comparable con- 
ventional models: $399.85 to $449.85 for 
the outfit, depending upon which camera 
and projector are selected (there are two 
models of each). Sound adds only $1.99 
to the cost of making a 50-foot film—that’s 
the price of the cassette (recording time 
matches filming time of the Super 8 car- 
tridge). At long last, home movies talk— 
at a reasonable price. 

What do you need to get started? The 
basic movie outfit consists of camera, pro- 
jector, and screen—that’s all you really 
need to make and show movies, and you 
can buy it for about $100. More sophisti- 
cated equipment can run to several times 
that figure, but you can have a lot of 
fun with the budget-priced kit. 

One thing you'll probably want to add 
is a movie light—a must for indoor shoot- 
ing. It costs from $7 up. A film splicer is 
a high-priority item, too, unless you like to 
change reels every few minutes. 

'T he difference between the lowest- and 
higher-priced models lies in their fea- 
tures and construction. Some of those 
expensive features, however, you might 
never use. To help you decide what you 
need in a camera and projector, look at 
the check lists with this article, which de- 
scribe and appraise the major features. 

How much does a movie cost? For less 
than $5, you get a 50-foot color film, pro- 
cessed and ready to show. Fifty feet of 
Super 8 or Single 8 give approximately 
3.3 minutes on the screen. Seem brief? 
'Time a TV commercial and see how much 
action they pack into one minute. Actual- 
ly, you can get about 20 separate scenes 


| ona Super 8 film—5 to 10 seconds' taking 


time is used for a movie scene of average 
action. If you plan your movie making 
ahead, you won't waste film in haphaz- 
ard shooting. 

Often the cost of home movies is com- 
pared with that of the popular 35mm 
color slides. A 20-exposure color-slide 
film, processed and mounted, costs about 
20 percent less than 50 feet of color mov- 
les. If we equate a slide with a movie 
scene and assume 20 of either to a film, 
movies cost 5¢ more per picture. Isn't ac- 
tion worth that much to you? 

So, why don't you make movies? HH 
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worms without digging, clear 
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Hond cranked unit puts out 110. 
VAC. Creates powerlul electrical 
field in ground or water. l par 
for experiments, shocking fun ot 
parties, etc. SAFE, Zi x Y'a 
4". Shpg. wt. J lbs. 


$25.95 ros 


| e ( ITEM *S-A) -- Powerful, 
ball bearing unit. Use with worm 
gear —— build hoists, 
electric cars, Operotes on 
Ó te 12 volts DC. D te | geor 
ratio, fully reversible. 130 770 
| RPH £6.12 VOC. Shaft 5 8" d. 
x 1-1/2" 1. 6" diam x 15". Shpg. 
wt. 30 lbs. 
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Automotic Electric diol rele- 

| phones. Ideol for use os er- 
tension phones, for use on private 
aystens, ete. Work on any come 
mercial telephone system. Recon- 
ditioned, tested, guaranteed. Ex- 
cellent condition, work like mew. 
Shipping weight 9 lbs. 
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Zip Code 68501 


CATALOG of exceptionally useful tools rarely found in 
stores or other catalogs, Industrial—professional quality only. 
Used by wood & metal workers, repairmen, welders, machin- 
ists, clock, watch and instrument makers, jewelers and model 
makers. Brookstone tools solve problems—make work easier, 
more fun. We ship same day. Send 25¢ 


BROOKSTONE CO. wortninaron, mass. 01098 


KIDS! 


Learn how you 


can buy used 
engines $15 up, 
new engines $30 
with FREE con- Á 
fidential list and or plans (in 


| coupons when you 
| t! 10« for brochure describing plans: 
order your plans prev Box517Dept.PS-12 Omaha, Neb. 


. make your own 


"he Gem Maker comes complete with all 
necessary equipment, Including a super-charged 
diamond blade for sawing, and all the wheels for 
grinding, shaping and polishing; also complete 
Instructions, The complete equipment as shown, 
less motor and belt for only £39.50 
f.o.b., Burlington, Wisconsin, Write to- 
ed for information and litera- 

ure, 


B&I MANUFACTURING CO. 


Dept. 5 Burlington, Wis. 


LASER PISTOL, HOW TO BUILD. . $1. 00, PHASER PISTOL, 
You Have Seen It On TV now Build 
= * Your Own, SAFE, Loads of Fun.. 
— $1. 00. LASER RIFLE, ELECTRONIC 

a iy LASER, HELIUM. NEON LASER, $4.95 
Each, COMPLETE CATALOGUE OF 
“PRIZE- WINNING" SCIENCE PROJ- 
ECTS. .35¢. (NUCLEAR & RADIATION COM- 
-. PLETE PROJECT. .$2.00) Roy Davis Laboratories, 
118 West Adams St., Jacksonville, Fla. 32202 


LIVE- CATCH ALL-PURPOSE TRAPS 
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Trap without injury squirrels, chipmunks, rabbits, mink, fox, rac- 
coons, stray animals, pests, etc, Sizes for every need. Also traps for 
fish, sparrows, pigeons, crabs, turtles, quail, etc. Save 40% on low 
factory prices. Send no money. Free catalog and trapping secrets. 


TRAP FACTORY, Dept. M-45, Box 10880, Houston, Texas 77018 


New Improved HEAVY DUTY 
FOUR-WAY 
AMERICA’S ORIGINAL LOW-COST 
ARC WELDER 
AND ELECTRIC TORCH 


LIFETIME 
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Only d m 95 | Prepaid Complete Ready To Use 


bai As BRAZE, SOLDER, CUT 


| 
|, 1810 S. Federal St., Dept. R3-N, Chicago, 60616 


= SEND ONLY $2.00 


only $18.95 for postpaid shipment in U.S.A. Specify gift. 


All Metals Including Aluminum 
aiai EXTRA BONUS GIFT 
au. with your order. Choice of: 

i. 10-plece wrench, plier and screw driver kit in case, or, 


2. Wire forming tool, Forms wire to weld valuable items, or 
3. Big pack welding & brazing rods, carbons, flux & solder. 


Every home, shop, and hobbyist needs this quality metal 
working machine, Anyone can use. No experience needed. 
Use up to 14” welding rods and 14" carbons to make or 
repair 1001 items includinz furniture, garden tools, toys, 
auto bodies, fenders, trailers, boats, farm equipment. Oper- 
ates on 110 V. line for pennics__replaces gas torches__no 
tanks or refills to buy — produces to 11,000? heat. Twin 
Carbon Are Torch easily controls heat for each job YOU 
CAN PAY MORE BUT YOU CAN'T GET A BETTER 
LOW COST WELDER. Over 500,000 in use. Manufacturers 
of welders for over 30 years. LIFETIME UNCONDITIONAL 
GUARANTEE. Simply return. We wili repair or replace and 
ship FREE of charge. YOU GET: heavy duty welder in rug- 
ged metal cabinet, ground clamp, cables, combination torch 
and rod holder, welding manual and helmet, plus Free $2 
pack "TOUCH WELD” rods for instant and automatic arc, 
brazing rods, 4” carbons. solder and flux. | 

ORDER TODAY ON 10-DAY UNCONDITIONAL MONEY BACK TRIAL. 


and pay $16.95 plus C.O.D. 
charges on delivery, or send 


FOUR-WAY WELDER £2, 


MAIL THIS ORDER COUPON NOW! 


Four-Way Welder Co., Dept. R3-N 
1810 S. Federal St., Chicago, 60616 


i Please send welder as indicated below and include FREE gift of | 
O Wrench Kit or, O Wire Tool or, CO Welding Rod Pack. 
! ] Enclosed $18.95. Ship Enclosed $2.00. | will pay $16.95 | 
| postpaid in U.S.A. plus C.O.D. charges on delivery. i 
| NAME | 
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Ornamental Concrete 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY, 
HICKORY 7, N. C. 28601 


YOURS...$100 MORE VALUE 


e Man-size! Does big jobs faster! Full 14 hp. 
*.  All-gear drive (no belts, no fluid power 
loss). Bigger frame, bigger wheels, extra 

. weight and traction. Gives you more 
pull-power, handles bigger tools. 
s» Mow lawn up to 60” swath. 
Clear deep snow. Bulldoze, front- 
end-load, till, plow, cultivate. 
Send for free catalog, prices. 
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All shipments FOB Waymart, Pa. 
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À CABINET HARDWARE - VENEERS -TOOLS 
[|| EVERYTHING for the Wood Shop 


OVER 1500 ITEMS at MONEY SAVING 
PRICES! Finest domestic and imported 
hardwoods . . . all dimensions. Hardwood 
||| Veneers. Power tools at discount prices. 
4| Hardware, lamp p uphoistery sup supplies, 
| mosaic tile. Hard to find inlays, ban ings, 
etc. Get new catalog ... send name, address 
and enclose 35¢ to pay postage, handling. 


CRAFT TSMANSS: dy SI. GHICAO, IUL SOTE 


186 | POPULAR SCIENCE 


€ CRAFTSMAN | 


roe er — m! 


| that with practice one can “roc 


What It’s Like to Be Weightless 


Continued from page 82 


aged to roll over on my stomach, I dis- 
mally failed to get up. Later on I learned 
” himself 
up, using the elasticity of the pressure 
suit like a spring.) 

But my curiosity was becoming damp- 
ened by another problem. With my mo- 
bility greatly reduced in the pressure suit, 


| I had to stand upright during the 214-g 


pullouts preceding the ballistic arcs. 

Every time the pilot pulled out, I felt 
the blood drain out of my head. Then I 
felt it surge back up again. 

And along with it came a dismaying 
upsurge of the contents of my stomach— 
which I managed to suppress only with 
the greatest difficulty, as the ups and 
downs went on. Now I understood why 
the Weightless Wonder had such an am- 
ple supply of cellophane bags aboard. 
But they were no help to a man in a 


| space suit, an awkward place indeed to be 


seasick. 

Don Griggs saw my predicament before 
it was too late and I was promptly de- 
pressurized and relieved of my helmet, re- 
storing my well-being for the last few bal- 
listic arcs. Nevertheless, I suspect I may 
have looked like one of those fabled “little 
green men from outer space,” when I 
stepped out of the Weightless Wonder at 
the flight’s end. 

Water tanks vs. planes. Earlier I had 
tried a way of simulating zero gravity: 
underwater tests, by a space-suited astro- 
naut weighted down to neutral buoyancy 
[PS, Feb. '68]. They are convenient and 


| inexpensive, and have no practical time 


limit. Still, they are not quite the real 
thing. In a neutral-buoyancy tank, skin 
pressure always reminds you that you 
are not really weightless, but merely 
buoyed up. If you assume a head-down 
position, blood rushes to your head and 
the pulse in your temples quickly tells 
you which way is “down.” 

Short of actually going into orbit, then, 
true weightlessness for as long as a half- 
minute is possible only in the ballistic- 
arc airplane flights. A souvenir of my 
own is a certificate awarding me hono- 


| rary membership in “The Society of Inter- 


planetary Free Floaters” for “gross and 
flagrant violation of the irrevocable law 
of gravity while participating in aerial 
flight." 
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Almost invisible, no wires or cords, b3 dealer prices. If you or a loved 
one have a hearing problem, hear but sometimes don't understand, 
cringe at loud noises or barely hear at all, you need this FREE 
booklet. Tells how you can have FREE HOME TRIAL of this new 
electronic miracle. To know the confidence and joy that normal 
hearing brings write today. No obligation, no salesman will call. 


PRESTIGE, Dept. D-35, Box 10880, Houston, Texas 77018 


A precision instrument that will 
do all the calculations of larger 
expensive desk models. Weighs 
only 8 ounces, fits hand. 

Fast, accurate, sturdy . . . completely port- 
able. Ideal for all on-the-spot calculating. 
Fully gearanteed. Price $125.00, available i 
on Irial basis, Write for free literatere. 
CURTA COMPANY DEPT. PS-12 
P.O. BOX 3414, VAN NUYS, CALIF. 
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MINIATURE HYDRAULIC PUMP 


da 

«Xx | zl M Electrically Driven, Hated 24 V.D,C, 34 pal. per | 
r min. & 1000 PSI. Also runs well at 12 V.I.. 

at reduced pressure. Compact, only 8" L x »^ 

W x S4" H. Inlet port 9/16", outlet port 7/16". Tested prior 

| to shipment. GOVT COST $184 Shpr. wt. 7 Ibs. Only $17.50 

(Stk. i 2407) 


ELECTRIC PUMP WITH CONTROL SWITCH 


For boats, campers & trailers. Output 300 
GPH. Can be used in fuel or water. " 
pipe bronze inlet. 12 or 24 V.D.C, Ex- 
plosion-proof motor, Shpr. wt, 9 ae 
Complete with wiring diagram. Appro 

GOV'T COST $200. $12.95 (Stk. #1164) 


HEAVY DUTY BATTERY WINCH 


Rugged, deluxe winch. Ball bearing con- 
struction thruout motor & gear train. High 
fear reduction. Rated cap 3000 Ib. pull. 
Reversing switch, Rugged ag” plate steel 
mounting base with outrigger support, 22" I, x 9^ AW x 8" H. 
Handles 250* of 14" cable. Built for 12 WV battery operation: 
also operates on G V at reduced cap. & speed. For Scouts, Jeeps, 
Trucks, Hoat loading trailers, etc. Shpr. wt. KO Ibs. Approx. 
GOV'T COST $400. NEW, 90-day guarantee, Model E-D. $89.50 
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Send 25c for amazing catalog with 1000's of | 
bargains in hydraulics; electrical, marine, auto- 
motive items, etc, Order from this ad. All prices 
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include your zip code number, Satisfying mail 
order customers thru-out the world for 23 years. | 
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AIRBORNE SALES CO. 


8501 Stellar Dr., 


SAW SHARPENING IS EASY 


. A^ FREE 


Super Filer No. 11 joints and sharp 

circular saws 6" to 10" with all wm 
correct in height, depth, pitch, bevel. 
When file hits steel roller. teeth are 
finished. Saw runs true with $10.95 
no side pull. Includes 8" file. PPD. 


"UTRU-CIRCLE'' 
saw set automat- 
ically sets teeth 
at 10° 
or more. 


PPD. 


EY BACK GUARANT 
A. D. McBURNEY, 1610 Victory Bivd.. Glendale, “Calif. 91201, Dept. 5. 127 


t d 
pack Plans wit" LIFE SIZE PATTERNS tell all—plus if 
CLOCK BUYER'S GUIDE. Jet age heavy brass weight. į 
Tesuernpet oripinah w cevsllver ‘MOVIN bell chime move- ij 

ents, gorgeous nze-silver H Bo i 
LYRE pendulums, finest so M. M (oc Women P 
walnut or cherry Jiffy Joint SR wik-Bilt case kiis, $1.00 each if 
, plan, Rush 22.50 all three plus Free Bonus *'Petite Grand- 

mother" * pian, as poika have for over 50 years. 


ba, 
j 


Works from ordinary 110V out- 
let. Not just a welder, but 
a complete welding workshop. 


Everything you need to weld, 
braze, solder or cut any metal 
— even aluminum. Produces 

11,000". heat. Includes brand new 1969 model 1 


F.0.B. 


American made HEAVY DUTY 110V welder, full face 
shield, welding and brazing rods, carbons, dual car- 
bon arc-torch, flux, proun clamp, power cable, 
solder, etc. NOTHING ELSE TO BUY! Uses Vs" rods 
and l4" carbons. ANYONE CAN USE! Easy d instructions 
included. UNCONDITIONAL MONEY BACK GUARANTEE. Use it in 
your home or shop. Try it on the toughest job you can find. If 
not completely satisfied return in 10 days for refund. LIFETIME 
GUARANTEE on parts and service, Used by hobbyists, mechanics, 
repairmen, farmers, plumbers, etc., everywhere. Pays for itself 
quickly by making repairs on cars, trucks, appliances, toys, farm 
equipment. Build hundreds of valuable items such as trailers, 
campers, boats. SEND ONLY $2.00 cash, ck., M. O. and pay postman 
$14.95 plus small C.O.D., or send $16. 95 ‘plus $1.00 shipping for BE 
postpaid shipment. | 


MUSTANG MFG. CO., Dept. c-3, Box 10947, Houston, Texas 77018 
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cbt <z> worms 


TRAIL- BIKE —— — 


W hiso available A 
welded kit form | 

for only $149.95 - A 

— d k 


This rugged trailbike 

is designed to take 

you where the going j 
meets tough! A power- ' 
ful 315 hp forced air que 
cooled engine pro- 

vides plenty of hill | 
climbing power. Car- 

ries up to 250 Ibs! 

‘Send 25c for com- 

plete information. 


TIME PAYMENT © 
With Bird engineering's = 
| Time Payment plan, you Sa 
| can pay-as-you-ride. Just E a 
send $10 down with com- às z 


= Jii hp engine 
* Spark arresting muffler 


|| E E NM No 
Claas information PS-12 
(! enclose 25c). -{ 7! 
SÉ B wonnY and RUSH trailbike 
(|! enclose $10).. 
{i enclose 50 % Dn. 
Bal. COD 5 


right. 
*Plus interest (rate 
varies with local state). 


110-120 VOLT A.C. 
LIGHT PLANTS 60 CYCLES 


Fanbelt driven from pickup or 


small gas engine. Operates Saws, 
drilis, pumps, freezers, T.V. 
X10U00 Watts—Needs no bat- 


tery. Her, sUu0.50 Now $62.60. 
1500 Watts—6 or 12 volt ve- 
hieles Rem. 8HD0,50 Now $52.50. 
J000 Watts—12 volt vehicles 
only Rer, 5178,50 Now $99.50, 
Guaranteed. Check or Money 


Order. 


Virden Perma- Aiit Box 7066 PS, Amarillo, Tex. 73108 | 


REPOWER with a 6 or v-8. H.D. 
ADAPTORS for using Car, Compact 
and some Truck engines. Conversion 
Kits $45.35 to $56.90. Want fast ac- 
tion? Give us FULL INFORMA- 
TION. Send $15.00 Dep. and we will 
ship correct kit, bal. COD. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Details FREE 


E HUOSIER MACHINE PRODUCTS C 


o. 
314 S.E., 6th St., Phone 276-3442, Pendieton, Oregon 97801 


- INVENTIONS—NEW PRODUCTS—IDEAS 
2 DEVELOPED & PREPARED g 

For Commercial Appeal & Sales 
NÉ  DESIGN—MARKETING—PATENT SEARCHES—DRAWINGS - 


m Second Decade of Reliable Service to 
m INVENTORS * MANUFACTURERS * ATTORNEYS = 


United States Patent Office former Patent Examiner 
E United States Government former Patent Adviser 
a, Member: United States Chamber of Commerce 


=— ——u 
m THE RAYMOND LEE ORGANIZATION = 
Wi 230-H Park Ave. New York City 10017 212 MU 6-8500 li 


"INVENTION RECO 
gm SEND FREE  .;;roRrANT PATENT INFORMATION: B 
E MIC coena nero Ea on bee uro Eds ennt nat E 
Emo" pag ica Ti A i TT l fm 


b 8 A P E B B & BP P? t à à à à à 8 à 4 à lhe ll qd à à 5s 5s & 44 -—éÉPÜaBRMN m. B o 5 Noa B oc? 


Air Too Dry? Humidify! 


[Continued 


mage 134] 


that its revolving wheel is not driven by 
an electric motor, so no wiring is involved. 
What turns the wheel? 'The pressure-dif- 
ferential air velocity between plenum and 
cold-air return. This moving air drives a 
propeller which is geared to the wheel. 
Once installed, the unit is fully automatic, 
with a float valve to keep it filled. 

Like the Lau, the Coleman humidifier 
can be installed in various positions in 
either the supply or return duct of any 
warm-air furnace—but it does require 
electrical hookup for its solenoid valve. 
Unlike the other types shown, this humid- 
ifier has no moving parts or reservoir 
since its stationary square pad is kept 
saturated by nylon water feeders. 

Sears' unit ( shown on page 134) is also 


Solid-state controls of the WE-9 (1) operate fili 
valve (2) and flush valve (3) for self-cleaning action. 
Made by Lennox Industries, Marshalltown, lowa 
50158, the WE-9 is sold through authorized dealers. 


designed for the do-it-yourselfer, though 
you must connect it to both water supply 
and electricity. Its present catalogue 
price is $72.95, including control and 
necessary tubing. 

How do furnace units compare? You 
judge capacity by the amount of water 
the unit can evaporate. Lau claims seven 
gallons a day, Lennox over 814, Sears 15. 
Coleman says that its Sea-Breeze pad has 
the highest evaporation rate in the indus- 
try; it can pump one gallon per hour into 
your desert-dry air. ^B 
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Master Mechanic Everlite Battery Charger 
| DON’T BUY BATTERIES 
SAVE $—RECHARGE THEM 


| Over and over up to 15 times or more 
* By far the best € Charges 6 batteries at once 
| * Charges 3 times faster e Charges all types of batteries. 


| Only Everlite charges tiny hearing aid batteries as well 
| as big lantern batteries 


Only Everlite charges flashlight, toys, radio, telephone, hearing aid, 
cameras—yes, even mercury cells. Save money and have the con- 
venience of fresh batteries. Simple, safe, foolproof and unbeliev- 
ably efficient. Plugs into any 115 volt outlet. Free battery tester 
included. Guaranteed for one year. 


2 MODELS-The Everlite A n for - pest 156. 95 plus $.65 
Cell Batteries up to 12 volts... for shipping. 


—The Everlite 2276 for all Dry Batteries plus a special 


or shipping. 


| charge for Gar mleniniel to assure an tate on cold $8. 95 pur $.75 


mornings................. Send 


“Copy any Contour istanti” 


NEW IMPROVED 


£ op 


Copies exact outline 
of any object! 


Save dollars—save material. Can pay 

for itself on one job. The perfect 

tool for fitting in against door cas- — ——— 

ings, bath fixtures, moldings, pipes, TEMPLATES 
sinks, masonry, etc. A real boon to 

pattern makers, sheet metal mechan- 

ics, tool makers, body men, lino- DOOR 
leum and floortile men, etc. EASY | K CASINGS 
TO USE—Just push the gage leaves h = 
against any contour and lock. A per- 

fect template every time. Works 

against any surface or any material. 


Made of hardened aluminum alloy. Size #1—444" x 414" : $6 .90 plus .65 shipping 


Will retain its accuracy forever. Size #2—712" x 414" $9.90 plus .75 shipping 


ROYAL DANISH 
CONTINENTAL TELEPHONE 


We import these distinguished looking 
telephones from Copenhagen. Used in 
the Royal Palace and in Danish Castles, 
these serviceable Magneto phones will 
add a unique continental atmosphere to 
any home or office. Two or more may be 
connected together and used as a private 
inter-com or telephone system. May also 
be converted to work as answering exten- 
sion phone on your standard Bell Tele- 
phone System. Instructions included. 


Item 22357, Danish Phone, Wt. 11 Ibs. ................................ $1 8 .95 


Item #357A, plug a dira converted for use on 1 Bell I $22. 95 | 


tem with wall 


STANDARD IMPORTANT 
DIAL WALL All pricesf.o.b. factory 


PHONE — ize te a em: 


A dii ant Send check or money 
i b 1 ie: PODER order. Prompt ship- 
dial phone whic ment assured. Send 


hangs on the wall out $ 
of the way. Works 10 cents for 100 


with any phone sys- | $1 99 for C.O.D. 
tem. Easy to install. shipments. All items 


Item 321266, Wt. 8 Ibs. ..... | $12.50 | feb factor. 


Master Mechanic Mfg. Co., 


Send orders to nearest office. 


page catalogue. Send | 


STANDARD DIAL TELEPHONE 


Western Electric and other standard 
phones same as used by all telephone 
companies. Easily installed as exten- 
sion phone on any system. Readily 
adapted for private intercoms. Cost 
$40.00 new. These phones are guar- 
anteed in excellent condition, 


Item 22855NC, Wt. 8 Ibs. ..... 


COLORED DIAL TELEPHONE 


Smart modern looking colored desk phone. Beautifully fin- 
ished in french grey, beige, ivory or blue. Please specify. 
Easy to connect. Use as extension on any system. 


Item #1281, Wt. 8 Ibs. —— 2.95 
25 Ft. PHONE EXTENSION CORD 


Lets you use your phone anywhere. Equipped with standard 
plug and jack to extend phone to any room. 


Item 721253, Wt. 3 lbs. . 


STANDARD TELEPHONE PLUGS 


Make your phone moveable. Male plug (attaches to phone) 


Item #1251 . — 
Female Jack (attaches t to o walh) 
Item #1252 . 


Item #1251 plug, attached to any phone 


bane Box A, Burlington, Wis. 53105 
Box 65, Sarasota, Fla. 33578 | 
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MAIL 
ORDER 


SHOPPERS’ MART 


A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. Please include zip code. 


Wff'n Proof — Games of Logic 


Practice abstract thinking and math logic. 
Developed by Yale professor. If you think 
learning should be fun, try WFF'N PROOF 
brain-to-brain combat? 2| games of pro- 
gressive difficulty. Starts with simple 
games mastered by 6-year-olds, ends with 
subtle logic to challenge professional lo- 
gicians. 845" x 534” case contains logic 
cubes, playing mats, timer, and 224-page 


book. 
Stock No. 60,525N ....................-- $6.00 ppd. 


Magic Jumping Fun Discs 

Put one of these quarter-sized crazy but- 
tons down and stand back. In a matter of 
seconds it'll jump almost 6 feet high. Just 
ike magic . . . but it's really scientific. 
Actually. the warmth of your hand holding 
these metal discs makes the trick. After 
palming a disc, place it on any cool sur- 
face and in moments it'll take-off. Loads of 
fun for kids of all ages. Terrific conversa- 
tion piece. Package of twelve only $2. 


Stock No. P-41,150N ........ $2.00 Postpaid 


Stock No. P-41,180N....set of 100...512.00 
Ppd. Larger personalized quantities avail- 
able—write for information. 


Science Treasure Chests | 


Hundreds of thrilling experiments plus a 
Ten Lens Kit to make telescopes, micro- 
scopes, etc. Incl.: extra powerful magnets, 
polarizing filters, compass, One-way mirror 
film diffraction grating, many other items. 
Stock No. 70,342N .......................$5.50 Ppd. 


DE-LUXE CHEST (above plus crystal 
growing kit, electric motor, monecular set, 
& lots more.) Stock No. 7,343N..$10.50 Ppd. 


Miniature Water Pump 


Wonderful for experiments, miniature wa- 
terfalls, fountains, ete. Tiny (259” x 134”) 
electric motor and pump ideal for hobby- 
ists, labs, schools. Pumps continuous flow 
of water at rate of one pint per minute at 
a 12” head. With two “D batteries in se- 
ries, will pump up to 24" high. Runs 48 
hours on battery. Works in either direc- 
tion. Self-priming. 

Stock No. 50,345M ............... $2.25 Ppd. 


Car of the Future Here Now! 


One of the most impressive science toys 
we've seen. Low friction air car rides 
fraction of an inch over any surface, in- 
cluding water. Graphically demonstrates 
same principles that apply to Ford's and 
Curtiss-Wright's new  wheelless  aircars. 
Sturdy red and yellow plastic. 8" wide, 9" 
deep, 2" high with 4" propeller. Operates 
on 2 flashlight batteries (not incl.) 48" 
control line, battery case. 

Stock #70,307N .................- „o $3.50 Ppd. 


New Binocular-To-Camera Holder 


Fits any camera for exciting telephoto pic- 
tures. 35-mm camera with 7x50 binocular 
brings distant objects 7 times nearer. Ideal 
for long-range photos of wild life, ships, 
people, planes, etc. Attaches easily. Use 
any binocular or monocular—and camera— 
still or movie, color or black & white. Gray 
crinkle and bright chrome finish. 10” long. 
Stock No. 70,223N ................. $12.50 Ppd. 


‘ Stock No, 963N ........ 6x30 ..... NE 


aaa 


War Surplus Electric Generator 
Brand new Signal Corps Electric Genera- 
tor. Generates up to 90 volts by turning 
crank, Use in high impedance relays. 
Charge ground & bring up night crawlers 
for bait or study. 2 Alnico Magnets alone 
now worth more than original gov't cost of 
$15. Wt. 2 Ibs. 

Stock No. 50,225N ............. $6.95 Ppd. 
Mtd. with light. to demonstrate electricity. 
Stock No. 50,365N .................... $11.95 Ppd. 


m 


War Surplus! American-Made 


7 x 50 Binoculars 

Big savings! Brand new! Crystal-clear 
viewing—7 power. Every optical element is 
coated. An excellent night glass—the size 
recommended for satellite viewing. Individ- 
ual eye focus. Exit pupil 7 mm. Approx. 
field at 1,000 vds. is 381 ft. Carrying Case 
included. American 7 x 50's normally cost 
$274.50. Our war surplus price saves you 
real money. 

Stock No. 1544N .................... $74.80 Pstd. 


Plastic Model V-8 Engine 
Hours of fun! Get thrill of building your 
own easily assembled engine from over 350 
parts. Then push starter and watch it run. 
Crankshaft revolves, pistons move, valves 
open and close in sequence with spark 
plugs. Does everything but burn oil. '4 
scale molded in 4 colors. Same motor used 
in many auto-mechanic courses. Excellent, 
easy-to-understand “tech manual." 

Stock No. 70,448N ............... $12.95 Ppd. 


ORDER.BY STOCK NUMBER ° SEND CHECK OR MONEY, ORDER ° MONEY-BACK GUARANTEE 
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SHOPPERS’ MART 


A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. Please include your zip code. 


Dramatic Breakthrough 
In Audio-Visual Enjoyment 
Adds a spectacular new dimension to the world 
of music and entertainment. Now you cili 


actually see vour favorite -musical  selectiurn 


Patent Pending. .j 
ra 


translated into. fantastice patterns of beautiful 
color—ezach individual note carrying its own 
unique, twisting, radiating shape . . . each shape dancing and prancing, Whirling anid 


swirling in perfect time with the music, Science, d e 
Attaches in seconds to your radio, tape recorder, 
large walls, 


results. 
Clips, Can be used on small sereerns, 


art. and electronics combined with dramatic 
hi-ti or stereo with two alligravar 
sEUres and whole auditoriums, Loads of 


fun! Wonderful for parties! Practical, tool Uniimited special effects. for bands, dances, 
clubs, sales meetings, trade shows—put zip into classroom or private music instruction and 
Avnilable in Cabinet Model, Tube Unit, s" anl 12" sets or build your own 


appreciati on, 
N 


usieVision* with our low-cost Do-It-Yourself Kit—all you'll need is a light source. If yor. 


don't have one, the versatile Kaimund 351mm 500 Witt Projector is a territie bartain. 
Monresxv-baeck Urimi. 
6-pagze Booklet No. 0006N ‘Introduction to MusieVisions*,'' 


by stock numbers listed below, 
Send %5¢ in coin for illustrated, 1 


Walnut Veneered Cabinet Model 
Stock Mo. 85, 181N 

B" Do-It-Yourself Kit 
Stock No. 71,009 N. 


- AMER. MADE OPAQUE | PROJECTOR 
Projects illustrations up to 3" x 3y "— 
eniarges them to 35" x 30" if screen is 61 
ft. from projector, larger pictures if screen 
is further away. No film or negatives needed. 
Projects charts, diagrams, color or black- 
and-white. Operates on 115 volts A.C. current 

6 tt extension cord and plug included. 
Operates on 60 watt bulb, not included. Size 
12" a 8" x 41^" mnes. Weight 1 Ib. 2 ozs. 
Stock No. 70,199N .. veces 495 Ppd. 


0222525 . $99.50 F.0.B. 


. $22.50 Ppd. 
500 Watt 35mm Projector (for above sets) —Stock No, 71.057N.......... 


Order 


Complete information in new citali. 


8" Set (Motiondizer, color wheel, aperatures) 
Stock Mo. 71,030M .......... 545.00 Ppd. 
12" Set (same as above w/larger oon tar) 
Stock Mo. 71.032N .......... 5 O Ppd. 

: po so Ppd. 


3” ASTRONOMICAL TELESCOPE 
See the stars, moon, phases of Venus, 
planets close up. 60 to 180 power—famous 
Mt. Palomar reflecting type. Aluminized and 
overcoated 3" diameter f/10 primary mirror, 
ventilated cell. Equatorial mount with locks 
on both axes. Has 60X eyepiece and mounted 
Barlow lens. 3X finder, hardwood tripod. Incl. 
"STAR CHART"; 272-page HANDBOOK, 
“HOW TO USE YOUR TELESCOPE'' 

Stock No. 85,050N ................. $29.95 Ppd. 
Stock No. 85,105N ..... (414")...... $84.50 fob 
Stock No. 85,086N ...... (6")........ $199.50 fob 


"GIANT WEATHER BALLOONS 


"Balls of fun'' 10r kids, traffic stoppers for 
Stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
sient, wind speed, and temp. Made of 
heavy duty neoprene, Inflate with vacuum 
cleaner or auto air hose; or locally available 
helium for high rise. 


Stock No. 60,568N (8° diam.) ....$2.00 Ppd. 
Stock No. 60.632N (16' diam.) . .$7.00 Ppd. 


"GRIND YOUR OWN MIRROR KITS - 


Featured in April Pop. Science Art: 
“Hugh Downs Tells How He 
Builds Telescopes for Fun" 
Kits contain tine annealed pyrex mirror 
blank, tool, abrasives, diagonal mirror and 
eyepiece lenses. Build instruments ranging 
in value from $75 to hundreds of dollars. 


Stock No. Diam. Mirror Thickness Price 

70.003N.. 414".... X4".... iie 8.00 Ppd. 
70,004N. e". .* s, -» & © = 13. 95 Ppd. 
70,005N.. 8S" 3g" ... 21.00 Ppd. 
70.006N..107......1337..... 34.25 Fob 
70.007N..1215" .21/"..... 65.85 Fob 


WOODEN SOLID PUZZLES 
Here's a fascinating assortment of 12 dif- 
ferent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms. Take them 
apart and reassemble them. Lots of fun for 
the whole family—young and old. Will test 
skill, patience and ability to solve problems. 
Stock No. 70,205N ....4.00 ts 


re tri Ratan 


CE E E E ss fs 


MODEL DIGITAL Ci COMPUTER 


Solve problems, teach logic, play games. 
Adds, subtracts, multiplies, shifts, comple- 
ments, carries, memorizes, counts, com- 
pares sequences. Colored plastic parts easily 
assembled 12" x 31;" x 434". Incl. step by 
step assembly dipai: 32-page instruction 
book covering operation. Computer language 
(binary system) programming, problems and 
15 experiments. 

Stock No. 70,683N $5.98 Ppd. 


IT'S HERE—BIG, NEW DIGICOMP T" 
Stock No. 70, 946N . cus 00 Ppd. 


GIANT F REE CATALOG - 


Completely new 1969 Catalog. 148 pages 
packed with nearly 4,000 unusual bargains. 
Exciting new categories. Many new items. 
100's of charts, illustrations. Many hard-to- 
get war surplus bargains, Enormous selec- 
tion of telescopes, microscopes, binoculars, 
magnets, magnifiers, prisms, photo com- 
ponents, etc. For hobbyists, experimenters. 
workshops. Shop by mail. No salesman will 
call. Simply check coupon or write for Cata- 
log ''N'' to Edmund Scientific Company, Bar- 
rington, New Jersey 08007 


ORDER.BY STOCK NUMBER * SEND CHECK “OR MONEY, ORDER * MONEY-BACK GUARANTEE 
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| ORDER ALL ITEMS 


5:4  MEREDITH's 
ORDER BY MAIL TODAY 


| ONE HANDY TOOL 
| DOES 4 JOBS! 


me» uss & 
Troope's |f: 
‘Hand Tool... | | 


One of the most : 1: 
practical tools i 15: 
you can own ur | $35 
rive as ü gift! p 
Ideal for hobliw- 
ists, mechanics, 
do - it - yourself 
repairmen, fish- 
ermen, boating 
| enthusiasts, ete. 
^o looking for 
4 tools that 
could be  mis- 
placed, Everv- 
thing on this 
beautifully 
chrome plated 


INSTANT PLUMBER blasts drains open with 60 
pounds pressure thru hydraulic rocket action... all it takes 
is a gentle push from you and you get quick action on laun- 
dry tubs, bath tubs, kitchen sinks, showers, etc. A quality 
steel tool, only $5.95, We pay all shipping costs. MEREDITH, 
310 W. 9th St., Kansas City, Mo. 64105. 


[/-9 — 
“OLD JUDGE" Solid Brass SPITTOONS 


"handyman. ™" 
There are many 4"diamalloy ad- 


Ways you can use RA" justable wrench. 
these beauties...as : C AU h" ship joint 
planters, as center- wire cutters, 
pieces, or as spit- pliers and screw- 
toons! You can even 
use them as mirrors | 
— they gleam so. 
brightly. They are 
just like the saloon 
and courtroom spit- 
toons of our coun- 
Wd happiest days 
when a man worked 


rar what he got and | A | STE EL 
wagi aru FRIGHT | À > SOUP-BONE 


by the only sup- 
plier to the chewin Drive away 


wu. A [bade am | A. Has 8 Swiveling 
q ty item, hard | ciotħlines Socket Wrench 
HEADS! 


surtido, Im IA EGIT omi. 

ESR v v5 A : 

inches high, 41.” | mounts on 

diameter. $10. d Pinos from 

Dre, VE | aes ste B.Ender is a full sized 

postage paid. ; Plus offset 8 head socket 

- wrench. The heads 
swivel, making  avail- 
able the right socket- 
size when needed. Ideal 

for tractors, autos, til- 

lers, pumps, etc. 


— 20¢ PA H 
Does work of full sets 


Professional NAVAL ROUND SAW 
e Beet: q w of socket, open end 
; % = or box end wrenches. 


— — — 


cut materials he 
never could cut with 
& circular saw before 
. . . Drass, copper, ce- 
ramic tile, aluminum... sheet 
metal... slate... stone... 
fiberglass . «a brick . . . 
cement .. . stainless and other steels, even a hardened file! 
NAVAL Hound Saw has silicon carbide grains imbedded in an 
open weave nylon mesh. No sharp teeth grab the work and 
throw it back at user. And it is a sanding disc too! Use it to 
sand and shape all metals, wood, tile, glass, paint, rust, etc. 
This 7" disc comes complete with 5" rubber disc for sanding 
and shaping applications, a 14” shank arbor, 2 steel flanges 
and an excellent instruction sheet. 

Order NAVAL Round Saw... $5 for one, 3 for $4.50 ea. 


(total $13.50) 6 4 ea. (total $24) .. . 24 @ $3. 3 
(total $84) e s (total $24) @ $3.50 ea 


| MEREDITH SEPARATOR Co. Dept PS-12, 


EDITH SEPARATOR Co., Dept. PS-12, | $70 AIR-GUN 


Drop forged, 4 . 
chrome vana- 

dium steel, in 

regular sizes 

7/16 thru 74" 

E s also in 

metric model 

from 9 mm thru 

24mm. Be sure 

to specify which 
model you wish. 
$6.95 each post- 
paid. 2 for $5.95 
each. 


| 310 West 9th St., Kansas City, Mo. 64105 | only $29.95 i 
Ship as follows: (see coupons on page to right) | Complete with chisel 47 gene as 
8 a -OUr i= 


| O Drain Blasters [Fright Owls [Steel Soupbones | rips into metal, g chips “concrete, drives pins, “ 

j - C. Vers n trok lē. = : (3 
| Round Saws g 1 CJ 3 g 6 L] 24 L] Air Guns i ates on 3 to 5 hp ‘orapregeer: ease Ps : 
i [] AG Extras AE os QR CAN manufacturer made go many. At a 

. — * " | 520.90 . while 3 alue. ree CH 
' Ski Tools [1 [13 (write for prices on Japanese | exhaust | * mor 


1 


extra attachments for exhanst pipe cutting and TT o 25. 


: h other uses &9 ppd, 
copy of this American product). | ME E DITH Dept. PS-12, 310 West 9th St., 
z y » MO: 64105 
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LIQUID PLASTIC WATERPROOF in 30 MINUTES 


Polyurethane that applies like paint forms a skin Adheres to practically anything, stops leaks. Ideal for 


so tough it won't crack, chip or peel. Cuts concrete, aluminum, wood, masonry, mm m metal. 
toes t painting costs . . . covers and protects like Clear—any major color. Just specify. $5.95 per qt., 
4 135" m shield of unbreakable glass. iind 50 per gal. We pay all shipping costs. Order NAVAL 5. 


ORDER ALL ITEMS ON THIS 


Johns-Manville Asbestos-Lined 


STEEL FIREMAN'S SAFE 


PAGE FROM MEREDITH, 


see coupon below 


CUT ANY MATERIAL 
with Naval 
Super-HACK 
Blades 


As low as $1.20 


Rip thru hardest metal (a 
file) in less than 2 minutes. 
Cut even curves or notches 
in materials formerly consid- 
ered unsawable...like glass. 
glazed tile, bricks, tool steel. 


marble. Very little effort. This | : Mida fo witlistánd any fiausehefd 
famous cousin of the dia- | ' i orbullding fine thie double alied chee 
cari ne reges" of steel features Johns-Manville asbestos lining, Is 
say blad ; Fit ge hack i about 14" ñg by 9” wide and just under 4” high. A heavy barrel lock with two 
Oni: $2 79 1 deed! biade. 3 keys protects contents from theft. The lid has a full length piano hinge like in- 
ios *6 20 6 ut $2. h x | dustry seldom makes anymore. You get five valuable paper olios . . . for insur- 
tal $12) ppd. 24 @ $1.60 ance, cash reserves, social security records . . . children's health certificates . . . 
a "100 ppd, ki $1.60 personal tamity records . . priceless photographs . .. stocks and bonds. Baked 
a en Wes" «b RB enamel outer finish makes chest attractive and lug age- style handle makes it 
iii MEREDITH | easy to carry this 815-Ib. UNDERWRITER'S Safe. $15.95 (We pay all shipping COSS 
Det: Nema rte? Mtes | MEREDITH SEPARATOR CO., Dept. PS-12 


Naval Carbide Drill Bits for 310 West 9th St., Kansas City, Mo. 64105 


lass, steel, etc. in diam. 1/16" 
Hm dis for $9 and 14^ 3 Si6 ope 44 od. Regular Model @ $15.95 [] 


— ee Double Co 


i 
| Capacity Box (same rectangular dimensions but twice as deep) and | 

ai A ; worth much more. $22.00 [ ]. j 

50 dm gd . hx FAA Por DUM PosUx-» & AUR OW RN Rom ee Sees be ree ag. 


for Any Spider, Bug, In- 
sect that Bugmaster Elec- 
tric Units nm mn os 
is your automatic, odor- 
less electrical way to rid | | 

lass MEA! way ta dd NAVAL JELLY 

or plant of disease carry- E ox 


bedbugs, ants, moths, KILL BUGS INDOORS er that removes rust by chemical . : 


silverfish. The Institutional Way combination ... sticks to verti- uli i» 
O Model H—$9.95 plus 75€ p&h | Wei € em Brush it on, Bem eo e 
[] Xtra Crystals for H—75¢ per box 
C] Model Q- $15.35 plus pa uoo re dem joi n m 
O Xtra Crystals for G—$1.50 per bo ry s sandblasting, scraping, e 
| | —— x Easy and quick. 
Model H—6,000 cubic feet 
Model G—12,000 cubic feet [] 4# € .65/lb. $26 [] 4# @ 2.00/1b. $8.00 
s i L] 10# € 1.50/1b. $15 #4 ppd.—other units FOB KC 
When ordering re-fill crystals alone please add Naval Formula X-300 Closcout Prices of this half- strength blue material 
45g p&h E write for details. 
r MEREDITH SEPARATOR CO., Dept. PS-12,310 West 9th St., Kansas City, Mo. 64105 l 
| Ship as follows: Satisfaction Guaranteed: O Carbide Drills (specify diameter) l 
r] Super-Hack OF 1 O 3 [16 O 24 Bugmasters as checked above C Naval Round Saws OF 1 O 3 16 D 24. O Naval l 
| Jelly as checked above 0 Naval 5 O Qt. O Gal. Steel Fireman's Safe 0 Reg. O Double depth l 
D Namiancoodcousesi RW roc MEME cic ar REQUE RDUM MERE EUREN E EUR Ue N | i 
MEREDITH 
[ OR cce eee MARA — — A E UTC ee ee... CR —ü HHH 
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| A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. Please include zip code. 


DEALERS 
WANTED 


umm SIMPLE & 
gogo Neg EASY TO USE 
GOOD BIT EASIER 


New, patented Per-Fec Drill Sharp-ner holds 
drill points in exact position for sharpen- 
ing against grinder, Drill rests in the 
trough on a knurled screw which is adjusted 
with the aid of a spring. For the first time 
one step completes the sharpening without 
moving the position of the drill in the 
trough. Sharpens 4" to V5" drills. Only 
$4.95 ppd. (Grinding wheel not included.) 
T, W. Simpkins Co., 4510 A Montana Ave- 
nue, El Paso, Texos 79903. 


EACH 
PATENT APPLIED FOR 


“SNAP-ON” MICROPHONE ADAPTER 


Plan your next recording session with con- 
fidence using this new, unique, recording- 
microphone snap-on adapter which allows 
you to use any existing microphone stand for 
your pencil mikes. Just snap this flexible, 
nylon adapter onto the shaft and slide your 
mike into the exponding collar varying 
from 2542" to 1y”. It also adapts to con- 
ventional music stands. Felt liner included. 
$1.95 H & H Plastics, Dept. PS, P.O. Box 
5396, Sarasota, Fla. 33579. 


ARMY “MULES” 


4-wheel positive drive, hi flotation, light- 
weight (Magnesium construction) vehicle. 
$495 as received from Government, These 
ond other rovgh-terrain vehicles such as 
**Coot’’ (shown above), ''Viper'', ‘‘Bear 
Cat’’, ''Weasel', and Thiokol are avail- 
able :-^^ in stock at The Depot, Highway 
107 ByPass, Madison, Indiana 47250. Phone: 
Area Code 212-245-4291. 


- r 
medica: " E 


HANDY DANDYS KEEP SUPPLIES NEAT 


Handy Dandys are sturdy, plastic caps that 
snap into Vg" pegboard and hold quarter 
twist baby food jars. They're ideal for 


storing al! kinds of small parts and things. 
Keeps your workshop neot. 1O for $1. 36 
for $3.00; 72 for $5.00; 500 for $32.50. 
Handy Dandys only. No jars. Shipping paid 
anywhere in the USA. Send payment with 
order—no C.O.D. Wickliffe Industries. Inc., 
PS-12, Wickliffe, 


P.O. Box 286, 
Ohio 44092. 


Dept. 


"THE STUDDER" 


Best Quality 


Tungsten ,: 
Carbide ll 
Studs i 


A í " L] : + 


STUD YOUR OWN SNOW TIRES & SAVE! 


THE STUDDER easily opens molded stud 
holes and seats studs securely in inflated 
tires—even tires already driven, instructions 
cover gravel removal. Studder gun—$4.95; 
tungsten carbide studs, passenger car sizes 
—4c each; or save $2.20 on complete kit: 
Studder, 180 studs (for 2 tires), instructions 
—only $9.95. Ppd. Advise measured stud 
hole depth. Check or MO. No C.O.D. 3% 
tax on Colo. and Kans, orders. Traction, Inc. 
P.O. Box 15112, Denver, Colo. 80215. 


WATCH BAND CALENDARS 


See the date instantly on your wristl These 
handy metal calendars fasten to the band of 
your wristwatch; fits either metal or leather 
bands. Printed on both sides (gold & chrome) 
to match watch. Set of 12 contains a new 
calendar for each month; 1969 sets now 
available in attractive gift box. Also avail- 
able at quantity prices with imprint. Send 
$1.50 for each set or $7.50 for ó sets to: 
Yoshida Co., Box 26878-C12, Los Angeles, 
Calif, 90026. 


T 


PSYCHEDELIC "SOUND TO LIGHT" 


Exciting kit enables you to have a disco- 
theque light show with sound from phono, 
hi-fi, etc. Changes sound impulses into 
light keying signals. Model NAO.-1 is wire- 
less; sounds picked up by mike, amplified 
and applied to modulate silicon controlled 
rectified circuit—$9.95. Model BAR-1 uses 
no pick up or amplifier. Sounds fed to 
rectifier circuit to modulate lights—$5.95. 
Add 30¢ p.p. & hdlg. Modern Electronics, 
Dept. PS-128, Box 514, Livingston, N.J. 
07039. 


FOR EVERY WORKSHOP! 


An all-purpose unit for grinding, sanding 
polishing and sharpening all materials. 
Portable, light-weight. Rubber feet, no 
need to fasten to bench. Safe, easy to use. 
Use with any Ya h.p. motor (not included). 
Factory direct special $19.95 postpaid in 
USA. Send check or money order to ARCO 
MFG. CO., Dept. PS-1, P.O. Box 817, 


Grand Forks, N. Dak. 58201 


ee | 
FREE!!! POWERFUL MUSCLES FAST! 


Fantastic New Discoveries in the science of 
bodybuilding. Now, in the privacy of your 
bedroom, our method will add inches of 
powerful muscles to arms, chest, shoulders 
& legs. Learn secrets on trimming the waist 
with ultra-modern methods—fast! Regard- 
less of age, skinny or overweight, we can 
transform your body to physical perfection. 
Results Guaranteed! Send for free brochure. 
Universal Bodybuilding, Box 4327 A-26 
Northeastern, Dearborn, Mich, 48126. 


The New 1969 Improved Mode! 257 A RE VOLU I IONAR Y NE W 


TUBE TESTING OUTFIT 


Pe ee RA NIE e Tests all modern tubes including 


I| 8 Novars, Nuvistors, Compactrons and Decals. 


e All Picture Tubes, Black and White 


\ S aene! 9C 

—_— 8. ANNOUNCING... for the first time 
i PAE 2 A complete TV Tube Testing Outfit designed specifi- 
=a A mo N f PA Tr cally to test all TV tubes, color as well as standard. 

(aS Nf ete CN Don't confuse the Model 257 picture tube accessory 


E 
Eu ss 


components with mass produced “‘picture tube adap- 
ters" designed to work in conjunction with all com- 
petitive tube testers, The basic Model 257 circuit was 
modified to work compatibly with our picture tube ac- 


COMPLETE WITH ALL — ON cessories and those components are not sold by us to 


be used with other competitive tube testers or even 


ADAPTERS AND ACCESSORIES, tube testers previously produced by us. They were 


custom designed and produced to work specifically in 


NO “EXTRAS” conjunction with the Model 257. 
BLACK AND WHITE PICTURE TUBES: 
md Single cable used for testing all Black and White Picture 


STANDARD TUBES: 


pp Tests the new Novars, Nuvistors, 10 Pins, Magnovals, Tubes with deflection angles 50 to 114 degrees. 
Compactrons and Decals. i The Model 257 tests all Black and White Picture Tubes 
M More than 2,500 tube listings. for emission, inter-element shorts and leakage. 


p^ Tests each section of multi-section tubes individually 
for shorts, leakage and Cathode emission. 
M Ultra sensitive circuit will indicate leakage up to 5 


COLOR PICTURE TUBES: 


Megohms. : ! y^ The Red, Green and Blue Color guns are tested individ- 

p^ Employs new improved 472" dual scale meter with a ually for cathode emission quality, and each gun is 

unique sealed damping chamber to assure accurate, tested separately for shorts or leakage between control 

| vibration-less readings. l grid, cathode and heater. Employment of a newly per- 

p^ Complete set of tube straighteners mounted on front fected dual socket cable enables accomplishments of all 
panel. tests in the shortest possible time. 


The Model 257 is housed in a handsome, sturdy, portable case. Comes complete with all 


adapters and accessories, ready to plug in and use. No “extras” to buy. Only......... SA F 


Accurate has been producing radio, TV and electronic test equipment since 1935, which means they were making 
Tube Testers at a time when there were relatively few tubes on the market, ‘way before the advent of TV. The 
model 25/ employs every design improvement and every lechnique learned over an uninterrupted production period 
of 32 years. Maxon Electronics. Inc. 


SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 


aS a a a u€— ee ee eee —X— —X ————— —— — — — 
Try it for 10 days before you buy. | MAXON ELECTRONICS, INC. _ | | 
If completely satisfied then send = ai -— — _ - N.Y. aet | | 
$10.00 and pay the balance at the | Flease rus me one Mode . If satis actory agree to pay $10.00 wi in 10 days ! 
| | . and balance at rate of $10.00 per month until total price of $47.50 (plus P.P., handling | 
nee ey S47 20 (us P. | and budget charge) is paid. If not satisfactory, | may tain fe cean of ont I 
Kal price o T. plus F.F., S | c 
handling and budget charge) is p ij 
T. 2 | Addres l l 
paid. If not completely satisfied, l'ai m = i 
return to us, no explanat lon l [] Save Money! Check here and enclose $47.50 with this War and we will pay all shipping | 
necessary. | charges. You still retain the privilege of returning after 10 day trial for full refund, | 
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MAIL 
ORDER 


FOR TALL & BIG MEN ONLY 


We specialize in sizes for tall and big men. 
Sleeves up to 38” . . . bodies cut 4” longer. 
Mecks to 22". Large selection of Arrow and 
McGregor Perma-Press Sport & Dress Shirts, 
Jackets, Sweaiers, Slacks with longer in- 
seams, extra long rise, waists 30"-60". Plus 
200 Shoe Styles 10-16 AAA-EEE. Hush Pup- 
pies, Dress, Casuals, Boots. By mail only. 
100% Guaranteed, Write for Free 96-page 
Color Catalog. The King-Size Co., 7718 
King-Size Bldg., Brockton, Mass, 02402. 


GENUINE SWISS 18K GOLD WATCHES 


Only $39.75 ea. His or Her's. 17 Jewel 
shock-resistant, anti-magnetic quality move- 
ment. Mot gold filled, not gold plated, but 
solid 18K gold case (top & back). A fine 
watch, an ideal gift at a fraction only of 
the US price. Satisfaction, safe delivery 
guaranteed or money back. Pay $6 duty to 


S P 


RIVET-NUT GUN & TOOL KIT 


Rivet nuts are threaded blind fasteners, an- 
swer 
problems. Easy application saves time & 
labor. Many uses, particularly in sheet metal 
work, electronics, storm windows, boats, etc. 
Kit includes heavy duty tool-gun with spares 
and generous assortment of 6/32 & 8/32 
rivet nuts with case. Original user net 
$19.95, now only $10. prepaid. Extra alu- 
minum nuts $2./C or $15./M. Specify 6 
or #8. to Al Con, Box 1348A, Lawrence, 
Mass. 01843, 


Thousands of 
g exciting tool. 
7 values! 


SILVO (BRAND NAME) TOOL CATALOG 


| Thousands of Exciting Tool Values! Stanley, 


Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy, Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Rid- 
gid and many other Nationally Advertised 
brands of Tools & Supplies. We ship 


RS’ MART 


A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. Please include zip code. 


many production & home fastening | 


| 531 32nd St., 


FREE MUSCLE COURSE! 


Want a new Jet-Charged body? In 15 min- | 
utes l'll prove you can slap on 4" of muscles 
to your chest—23" to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don't care if you're short or tall (skinny or | 
fat) young or not so young, expect a muscle | 
building miracle when you send for my free 
course. Send only 254 to cover postage and 
handling to Joe Weider, Dept. 100-128D, 
Union City, N.J. 


START YOUR CAR BY REMOTE CONTROL | 


Ramostar, RAdio, MOtor, STARter starts your 
locked car from inside home, office, theatre, 
etc. from as far as 500 yds. away. Radio 
control, size of cigarette pack, operates with- 
out ignition key—theft proof. Over 32,000 
combinations. Enjoy preconditioned car, 
warm in winter, cool in summer, Shuts off | 


Coast to Coast at prices Hard to Beat. Send 
. 25c for our big 148-page tool catalog to- 
day. Silvo Hardware Co., PSD-12, 107 Wal- 


postman when he delivers parcel, Send MO 
or bank check for immediate reg. airmail 
delivery, Ollech & Wajs Watch Co., Dept. 


automatically after 2-6 minutes. $595 ppd. 
Free local installation. l-yr. guarantee. 
Dealer inq. invited, Ramostar Corp., Dept. 


PS-268, 8039 ZURICH, SWITZERLAND. 


NEW HEATHKIT® SOLID-STATE TACH 


Unique inductive pickup—use on any spark 
engine & any ignition system; 2-cycle, 1-6 
cyl. or 4 cycle, 2-8 cyl. engines. 0-6000 & 
0-9000 RPM ranges, 250? lighted dial, 
+49, accuracy from 0°-120°, adjustable 
red line, runs on 10.5-17.5 VDC power, 
stainless steel hardware, splashproof black 
& chrome case. MI-18-1 kit dash mounts— 
$29.95. MI-18-2 kit has mounting case & 
ihardware—$32.95. Order from Heath Co., 
Dept. 16-12, Benton Harbor, Mich. 49022. 


nut St., Philadelphia, Pa. 19106. 


BUILD THIS "ALL WOODEN” CLOCK 


| Complete plans for the most talked about 


show-piece in town. This clock is 100% 
wood, all working parts fully visible. Mo 
special tools req. Separate hour, minute & 
second hand, weight driven, keeps perfect 


| time, May be mounted in large grandfather | 


case or displayed on pedestal. The simplest, 
yet most unique item for the woodwork 
hobbyist or clock enthusiast. Plans only $4. 
R. D. Thomas, 1412 Drumcliffe Rd., Win- 


iston Salem, N. C. 27103. 


PR-12,708WaukeganRd. ,Deerfield,lll.60015. 


m EASY TO USE 


GOOD BIT EASIER 
New, patented Per-Fec Drill Sharp-ner holds | 


drill points in exact position for sharpen- | 


ing against grinder, Drill rests in the 
trough on a knurled screw which is adjusted 
with the aid of a spring. For the first time | 
one step completes the sharpening without 
moving the position of the drill in the | 
trough. Sharpens V4" to Və” drills. Only | 
$4.95 ppd. (Grinding wheel not included.) 
T. W. Simpkins Co., 4510 A Montana Ave- 
nue, El Paso, Texas 79903. 


bo Aem i. 


BIG FALL SAVINGS NOW 
OLBOT 


. CHOICE of CHAMPIONS | 


belongs 
E 


FACTORY BUILT | 


(2165 


fits in every 
home or car 


Ou 


Most inexpensive 
GENUINE Folbot RECREATION for just ONE NOW 


small investment, WITHOUT the continuous 
burdens of complicated big rig" rote 


ton $53 
too 


NEW 


Bel a ab amre 0i SPECIAL Fabulous 
u ea. ior non-si e de- 
i sm provide SAFEST low ig le de SAVINGS 16 foot 


alanced low & high seating, substantial con- 
struction, protective decks & EXCLUSIVE 


swivel-back COMFORT. ALL within your reach. YACHT-SMART 


$119 


In handy Folbot YOU GLIDE smoother, faster large DACRON / 4 
& NOISELESS with paddles, oars, or sails and "ps Factory BUILT 
ride softly w. 1 to 10 HP. motors. Many Sail Rig 


Folding from 
$169 Faetory finished | 


styles & sizes from 1 to 4 seaters, FOLD- , 
ING or rigid PORTABLE come in PREFAB $104 
KIT, or expertly FACTORY BUILT 


NATIONAL SAFETY RECORDS 


WORLD RECORD 
FISHING 


ACTION CATALOG 
Mail coupon or address 


-—À —  — — Oe A —-—  -— -— E a 


Pd 
¢ to: FOLBOT CORP. Dept. PS-1268 | 
Charleston, $. C. 29405 


| d 7 Name 
a E Pd 
Address 
L 
State 


YOUR SPORT & FAMILY FUN 2b 
UNIVERSAL HEIGHT 


ZIP CODE speeds your parcels. GAGE CONVERTER 


Fits Your 4", 5", 6" Universal 


Al s include x ZIP CODE caliper: mt, Jädienior Sae 
ways mnciude your ! | comparing. P Hiedened Made 
h | e d Ss ! n indicator siot HCL. y Send pyt. 
when answering advertisements me gar ne Goby 
| B cm Wm Viollet Ent. Golni; W 

J PRS (Ge dd -apah St.. Gardena, Calif. 


enean Knife Outfit 


A Real Rugged 
Beaut! 


$595 


Henvy 
Dowie-tvpe 
knife of i 
tempered steel feature 
knurled leather handle, : 

handsome leather sheath with leg ties, PLUS a 
pumice stone for keeping blade razor sharp. You 
can lean fish with it and use handle as a hammer 


too! Complete outfit, $5.95 pod. Send cash, check 
or M.O. KNIVES UNLIMITED, 1200 N. Soto 
Street, Dept. Ps-12, Los Angeles, Calif, 900%, 


STOP WATCHES 


SWISS SPORT & 


MULTITESTER FOR HANDYMAN 


Electric Mini-Bike 


The ideal pocket tester for measurements in 
the field or on the bench. Genuine D'Arson- 
val movement with sensitivity of 1000 ohms 
per volt, All 1% precision resisters guaran- 
fees accuracy. Sturdy gray plastic case with 
instruction sheet, test leads & batteries. Mea- 
sures 5 DC volt ranges, 5 AC volt ranges, 
2 current ranges, ohms & DB. Size 5" x 34" 
x 134”. Shipped prepaid if $8.95 check or 
MO accompanies order. Al Con, Box 1348D, 
Lawrence, Mass. 01843, 


Time-O-Graph (left) shows GMT and local | 


time, elapsed time for diving, parking, etc. 
17 jewel, date calendar, shock & waterproof 
to 660', luminous dial, only $14. Selfwound 
model $33. State men's or women's size. 
Pilot Chronograph (right) $12.95 records 
speed, measures distance, serves as a stop 
watch. A fine instrument and ideal gift. 
Send MO or check for immediate airmail 
delivery. Ollechwajs, Dept. PS-1268, 8039 
ZURICH, SWITZERLAND. Free catalog. 


Sizzling Hot Speedster! 


Build from simplified 
Plans, or buy our deluxe 
fantastic 12V batte 

operated MINI-BIKE. 
Zooming getaway: speeds 
up to 40 MPH. No gas, 
oil, fumes, drippings or 
tire hazards! Costs 146 a 
day to run! Send 85 for 
PLANS, pictures—refund- 
able with purchase. Cal- 
Jet, Inc., 1801-C Ave. of 
Stars, Los Angeles 90067, 
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Miracle 
CLOCK SWITCH 


with a Computer 


Amazing device makes automatic dail 
correction for seasonal change in lengt 


IDEAL FOR SIGNS, STORE, HOME 
Turns lights or any appliance ON at sun- 


set, OFF at predetermined time, or sun- 
rise, automatically every day of the year. 


115V.60cy. 
SWITCHES 
1800W. 


$4.95]! 


CheckorM.O. 
P.P.&Hndlg. 
Add 75€ 


LIGHTS DISCOURAGE PROWLERS 


You return after dark to a lighted house, 
without wasting electricity before sun- 
set, Precision manufactured by Swiss 
craftsmen to rigid N.Y.C. specifications 
for quality and long life rather than 
competition pr ice, Used by city to oper- 
ate street lights. Moisture- proof housing 
and door. 


COST N. Y. C. MANY TIMES THIS 


low surplus price—Guaranteed 


E & B SURPLUS 


1801 Hylan Blvd., Dept. P5-109 
Staten Island, New York 10305 


MEN! 100 STYLES FOR 


FEET | JA 
EE to EEEEE Only 
Sizes 5 to 13 


Men only. Casual,  . 
dress, work shoes  — 
that really fit. d 
Top quality, pop- 
ular prices. Money 
Back Guarantee. 


Write Today for FREE CATALOG 
| | Hingh 46- K, 
HITCHCOCK SHOES, Mass. 02043 


Not sold 
in stores 


WONDER KNIFE 


Susi army type all- purpose precision | 
pocket knife. Has over 11 different 
| stainless steel tools and blades from 


Scissors to Saw Blade, etc. When 
closed measures 3V2" long. For scout, 
camper, handyman. 95 ppd. 


EMBASSY SALES, Dept. PS-2 
Box 67, East Elmhurst, N.Y. 11369 


| THE SOUND OF TOMORROW DART ELECTRONIC ORGAN 


New, professional portable Transistor Organ designed 


for you, 


The Dart Organ is SO EASY TO MASTER and sounds so 
great you'll be performing solo or with a group in no 


time. 


reliability. 


$259.00 


Special $159.00 


Introductory 
Price 
$199.00 


Here’s the sound of tomorrow, wierd, beautiful, mod, 
hollow and rich all in one instrument. All new silicon 
transistor iie gives long life, stability and ulta- 
eve 
amplifiers and Hi-Fi sets. 

Also available in KIT, Easy and fun to build-it-yourself. 


Set contro| matches all instrument 


The Complete Organ or The Complete Kit makes an 
ideal Christmas gift. 

Send name and address for free photos, specifications 
and accessory list. 


DART ORGAN, WHIPPANY ELECTRONICS, INC., 1275 B Bloomfield Ave., Fairfield, N.J. 07006 


Se s m m a a 
Pe m dm mw WR 
a ag acm 


PT gari ata" 


pha nui hoar na ada 


ur RCM 


i a a ana n 


i i pa 1a nni 
BET BUTS. bi er a a 
RR LR a Posi nia unu 


an Eee rarena eae arem manant dte kentr arestat ananasi, 


print and doing detail 
allows you regular non-magnified 
vision over the top of the lenses. 
Polished ground lenses. For folks 
over 40 without astigmatism or eye 
disease who simply need magnify- 
ing lenses. $3.98 includes case. Add 
35c postage. State age. 


NEL-KING PRODUCTS, Dept.PS-128D 
i" Wyandotte, Kansas City, Mo. 64105 | 


How To Build Your CABIN 
or MODERN VACATION HOME 
by Harry Walton 


Pole cabin with carport . . . Cali- 
fornia cabin and sundeck . . . 2-level 
vacation home—take your pick of 
the low-cost designs described in this 
start-to-finish instructions on how to 
amazing how-to guide. Twenty-two 
big, illustrated chapters give you) 
turn that dream home into reality. 
How to select the site; how to choose 
plans and materials; how to lay foun: 
dations, erect frame structures; how 
to work with interior and exterior 
paneling, siding; how to construct 
| porches, fireplaces, chimneys; right 
through water supply, waste disposal, | 
power and heating. It'll be ready to 
| move into before you know it. Hard 
paper bound. Only $1.95 per copy. 
POPULAR SCIENCE SKILL BOOKS 
44 Hillside Ave., Manhasset, N.Y. 11030 


DID GRANDPA'S 
FATHER HAVE A 
COAT OF ARMS? 


Perhaps it's forgotten? But over 50,000 
British and European Family Arms are re- 
corded in England. Write for our color 
brochure about family heraldry for interior 


decor and tell us what Family Arms interest | 


you (surname and original domicile if 
known), and for personal airmail reply en- 
close $2 with rour E and address to: 


pel a 


L| PLACE 
YORK INSIGNIA LTD. à 
tU YORK, ENGLAND sTAME 


BEER UA TB DB 
Britain’s Finest Heraldic Craftsmen 


à ARA 


ra Em see | 
SHARP and CLEAR for reading fine | 
work, yet 


Fanfasfic Swiss 
Measuring Tools 


Dial Caliper 5'/;RANGE ‘oor. 70D 
Measures inside, outside, depth & step 
readings. Dial graduated in .001" unbreak- 
able, rus! prool, patented construction of 
Borg-Warner Cycolac*, Verniers T; 16^ — 
dac "m "illustrated instructions included, 


9: 5, 25e POSTAGE 3 for $23.00 . 
sEND 25croncatacoa 12 for $85.00|postpaid 


we pecie sim... Cliper: moe SOP 


e" 2 vernier scales .001'— 1/10mm 
T on each caliper. Depth and step, inside & 
oulside measuring ability - parallax - free, 
unbreakable Cycolac* precision construction. 
ONLY ^50 3 for $ 7.50 
ORDER $5.00 2 s+ 25¢ POSTAGE 12 for $25 — Ipostpaid 
A.O.K. TOOL CORPORATION 


B2-24à SUTTEH AVE ZONE PARR NY 1141/ 


Worth “50 | Special $95 


POST PAID 


Powermasfer HUNTING 
CROSSBOW KIT 


TERRIFIC xu UE THRUST 
TARGET SPORT! | me 
wig ici d T $ rie —~ z 


ALL A anjang GAME 
„PS 
nd: a 


e 
Centuries old, crossbow —_ 
-— shooting is now a fast, modern « 
sport. Powerful and sient. A precision 
instrument. Beautiful as it is accurate. Hunters 
knock down game al 200 ft. Two-way sights — open and 
peep — windage and elevation, Anyone can target-shoot right 
in their own backyard. Harpoon fish with free line attachment. 
24° hardwood stock. 33° bow, Handsome den display. Posses- 
sion i$ 'ega! in all stales...Money back if not completely 
satisfied, Kit includes 2 Target Arrows, Hunting Arrow, Fishing 
Attachment and Leather Quiver, 
SEA RESEARCH, Box E-20,San Gabriel, California 91778 


The All New GOLDAK 
720 Treasure Locater 


' m V PO na 
- 


! Unsurpassed for 
| locating buried treasure, 
(sz coins, Civil War relics and for 
beachcombing, features the 
"A''Tell-Tone" Signal. Locates any 
, metal object under dirt, sand, mud, 
\rock, etc. No cumbersome cords — 
| completely transistorized, battery 


powered. G (0) L [aN K 


\ THE GOLDAK COMPANY, INC. 
pU ' Glendale, California "91201 


$T m: A NEW HEATHKIT® 
AATA “Boonie-Bike” 


— all-season trail bike 
for only $189.95 


Ew vi —-. In The Boondocks Or On The Street, It 
i» T E ME JD. 75; N Z „A Goes On Mud, Sand, Brush, Even Snow! | 
‘a § test T. "s E. E Meetthe new Heathkit "Boonie-Bike" .. . for the | 
— — |^ | i ^» man who's going places others can't Small in f 
“aq; Size (only 59" long and 24'^" high), but not in 
© “s; performance. The 116 pound GT-18 is hot — a 
M sere ts P M j co "f —, —— 5 HP, 4 cycle Briggs & Stratton engine is coupled 
36 cw with a 2-speed chain drive transmission to produce 
7999 astounding torque & speeds up to 30 mph. Trac- 
: tion? Like a mountain goat... the giant rear tire 
is 18 x 8.50 and it'll power you through mud, sand, 
; underbrush . . . up hills . ; . even through snow 
; with the optional clamp-on ski accessory. Packed 
© with features... welded tubular steel frame, steel 
1 skid pan, steel front & rear fenders, safety spring 
4 loaded throttle, big 5" hand-operated Bendix 
if drum-type rear brake, large cushion seat, front 
_ spring suspension and more. Order yours now. 
*1 Kit GT-18, 125 Ibs., no money dn., $18 mo... $189.95 | 
:4 Model GTA-18-1, Opt. Ski Accessory, 12 Ibs. $16.95 
| Optional lighting package for street use available soon. 


HEATH COMPANY, Dept. 16-12 
Benton Harbor, Michigan 49022 | 
In Canada, Daystrom, Ltd. 
O Enclosed is... | 

Please send model (s) 
O Please send FREE Catalog. 


FREE'69 CATALOG 
Now with more kits, 
more color. Fully de- 
scribes these along 
with over 300 kits for 
stereo/hi-fi, color TV, 


electronic organs, elec- 

tric guitar & amplifier, enim 

amateur radio, marine, Address 

educational, CB, home City. ed -State 


hobby. 


oe ie o 
pi A TUA rM ES E 


T EM A] 
Pa Ki 
sah m 


GIVE YOURSELF 
— A REAL LIFT - 


in your own 


E 
= ee 


Build dt Ü yourself. =.. zoom thru the air 
S Hike a carefree bird in your own personal 
* ' Gyrocopter. Simplest, safest type of air- 
„craft. Fly high and fast or low and slow, 
as you wish. Cruise: easily at 70 MPH, or you can loaf dlong at 20 MPH, enjoying a EE 
1 _ Jook at the scenery below. Use wheels or floats (interchangeable). Get 20 air miles per gallon ` 
-of gasoline, How's that for economy! Keep it in your garage, fly when you like. € You can 
:. build : a Bensen for as little as 5995 (less engine), as low as $425 for the Gyroglider, with. 
; ordinary hobbyshop tools and our easy-to-read construction plans. Factory prepared parts’ 3 
and kits with Copter flying instructions are ready when you are! Others like you, from. 
* Alaska to New Zealand, have built and flown their own Bensens. Acclaimed by pros and ` 
E - novices alike. è Take this easy first step now. toward the thrill of having your own Bensen: 
4 send $3 for 3-View Drawing, specs, ‘photo of the goes aem dediti oo 
d -. Gyrocopter, or of the Gyroglider for $2, plus in- ' BENSEN AIRCRAFT CORP., Dept. PS-128 
- formation about tools and time needed to build. .* Raleigh-Durham Airport, Raleigh, N. C. 27602 
i 4  —————— 
l; 


"GET INTO THE AIR AGE - ACT NOW! : ipress 
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WIN CASH 


by solving puzzles! 


Now you can have all the 
fun of doing puzzles as 
you compete for big cash 
prizes, Puzzle contests 
of all kinds offer you 


from $100.00 to $3,000.00. 


And you can win more than 
once. Send 25¢ for full- 
size 12-page contest news- 
paper plus all information 
you need to win our cash. 


PUZZLE LOVERS CLUB 


Box 2A, Prince Street Station 
New York City, New York 10012 


HANDBOOK OF KNOTS AND SPLICES 
By CHARLES E. GIBSON 
Now tie knots for every purpose—useful, 
Rives com- 


ornamental, fun-to-make! Book 
plete — **1-2-3'"' sketches 
and instructions for ev- 

ery hitch, splice, bend, 
sling, lashing or whip- 
ping you ll ever need for Be 
oating, camping, climb- @ 
ing, fishing, hunting . . . & 
for patio awnings, swings, 3j 
hammocks, rope fences, 
welcome’! mats 
ornamental lamps, 
bell ropes, key chains, 

buggy whips, cat-o'-nine 

tails, rope handcuiTs, play 

They’ ete, 

Des o all here . . , over 

1) kinds of knots and 
ropework! From the sim- 

ple square knot to such A 

fancy numbers as the ^ 
Manrope, Stopper, Shroud. Crown, 
Head, ami Pineapple knots, Also covers 
plaiting. braiding. much more! **Hirhly 
recommended''—Library Journal, 

Profuselv illustrated ORDER NOW! 

l0-day Money-Back Guarantce 
Send only x3.95 io 

EMERSON BOOKS, Inc., Dept. 904-R 
251 West 19 St., New York, N.Y, 10011 


vüses, 


Turk's 


Not just Pari — but truly living on the water! 
Explore, fish, hunt, ski or relax on an aquatic 
hideaway! New, first and only publication of its 
kind, tells you how to buy, where to rent, 
where to go — all to get you started. Now, 
special LA offer: Only $2.75 for 2-year sub- 
D^ tio issues!) Reg. $5.50 value. Write 

ILY HOUSEBOATING", ept. PS-3, Box 2081, 
Toluca Lake, Calif. 91602. 


HENLEY'S 
20th Century Book of 
10,000 Recipes, For- 
mulas & Processes 


Here is a wealth of prac- 
tical, accurate and clear 
information and instruc- 
tion that can save you 
thousands, or make you 
a fortune! Housewives, 
manufacturers, farmers, 
handymen, home experi- 
menters, electricians, 


Ses chemists. people in 
p every walk ot life, refer 
to Henley's daily. In 


this zold: Mne of a book, you too will 
find formulas and recipes for almost 
everything used in the home, farm, work- 
shop or industry. Discover the trade 
secrets of thousands of commercial prod- 
ucts—learn new money-savings and ex. 
citing way of doing things. As indis- 
pensable as a dictionary. Satisfaction 
guaranteed. 900 pages hard cover-cloth 
nnde Only $5.95 postpaid. 
MBASSY SALE ept. PS-2 
box 67, East Elmhurst, N. Y. 11369 


FLYING 
MODELS 
OF THE 
SPACE 


WITH ESTES 


Over 35 
exciting kits 
to build and 


STARTER SPECIAL 


Includes Alpha rocket, 2 
engines, instructions, de- 


sign manual. 
No. DSK-20....only $2.00 


DSK-45 - with Electro-Launch 
and batteries i 


96 page color catalog 
(free with order) 


^ INDUSTRIES 
Dept: 23, Penrose, Colo. A 240 


p naaa trenaire HOW DOES IT WORK? 
Have you asked yourself 
—or been asked by af 
child—how does it work? 
How is color television 
transmitted? How does a 
speedometer work? What 
happens in supersonic- 
speed? Now, at last, you 
can find the answers to] 
about everything that 
might puzzle you—from [ 
A to Z. This fascinating 
book is not limited to 
familiar things that sur- f 
round us but gives clear 
and easy to understand 
illustrated explanations 
industrial processes as well! 


of complex 


Each page of drawings is faced by a page of 
index for easy 
leafing 


explanatory text. Complete 
reference, hut you'll find yourself 
through its pages, discovering 
the answers to questions you 
have always asked yourself. *'The 
| Way Things Work’? will delight 
and inform the layman and sat- 
isfy the experts, A very welcome 
gift for that inouisitive mind, 


and a must for any home library. 1,071 two- 
color «drawings with detailed explanations. 
Cloth bound, hard cover; nearly 600 pages. 


$8.05 pod. Satisfaction guar. or m hack. 
| "^ “EMBASSY SALES, Dept. PS-2 
Box 67, East Elmhurst, N.Y. 11369 


$169 ELECTRIC MINI-BIKE 


c from uL. 12V Battery 

è Speeds to 40 
MrH 

e lec per day's use 

è Xo ras, oil, up- 


keep or gears. 
Send $20 deposit, 


bal. COD or write 
for name of nearest 
dealer. Cal-Jet, 
1801-E Ave. 
of Stars. Los An- 
geles 90067. Dis- 
tributor inquiries 
ee Si invited. č O č č 


(y PLAY GUITAR 


"V2 . IN 7 DAYS 
et OR MONEY BACK | 


ED SALE'S 66 page system 
worth $5.00 teaches you to play 
a beautiful song the first day 
and many more songs by ear or 
note in seven days! Contains 52 
photos, 87 finger placing charts, 
110 popular and western songs; 
a $1.00 Chord Finder of all the 
chords used in popular music; 
and a $5.00 Guitarist Book of 


Knowledge. $ 98 

TOTAL VALUE $7.00 2 

E% — —ALLFORONLY | 

SEND NO MONEY! Pay postman $2.98 plus 

U.O.D. postage. Or send $3.00 with order and 

I pay postage. (Sorry, no C.O.D. outside Con- 

tinental U.S.A.—please remit with order.) 
Unconditional Money-Back Guarantee, 


ED SALE, Studio 154-R, Avon by the Sea, N.J. 


GIANT SUPER-SIZE BALLOON 
inflates 12 to 
18 feet high 


Great year 'round 
for backyard, 
park, beach, fun. 
Spectacular way 
to advertise store 
openings,  sport- 
ing events, etc. 
Durable long- last- 
inir U "n. Gov re 
surplus neoprene 
rubber! Gov't 
surplus inflates 
easy with fe 
air. Sur 
limited, $2. ory plus 50€ pp & hdilg. 


12 FEET 
> HIGH | 


IMPORTED LOCK-BLADE KNIFE 


OPENS quickly, easily loc ks into position. 
Blade can't shut when in use, PUSH BUTTON 


release. Handy pocket size, yet rugged. Fine 
quality, polished stainless steel razor-sha 
blade. PIERCES METAL. Narrow B 
tapered blade with thick riy Si $]. 
backbone for heavy duty troub 

free use. Fine outdoor knife for Free 
sportsmen. Comfortable handle, Postage 


Safety guards. Order now. 


Metal Piercing Throwing Knife 


Great for hunting game. Weighted, balanced 
for sure throwing accuracy. Hits with a haril 
smack. FAST, EASY TO THROW. Use for 
self defense, hunting, thrills, targets. Hazor 
sharp cutlery steel, " long—Double soga, 
Wrapped leather handle. 99€ (2 for $1.8 

(3 for $2.75). Knife-throwing iron 
FREE. Order Now, 99«. 


WORLD COMPANY, Dept. 12 PS 
1 Park Ave., N.Y., N.Y. 10016 


WEB 
GUARANTEES WX 
COMFORTABLE 
RELIEF OR YOUR 
MONEY BACK! | 
Let a Web Truss help you to a more | 
active, more enjoyable life. Glves | 
strong support for reducible inguinal 
rupture with a high degree of comfort. 
Try it without risk. You must be com- 
pletely satisfied or full purchase price 
will be refunded. FOR FREE BOOK 


WEB TRUSS C0. RAGERSTOWN WD. 


SPARE TIME OPPORTUNITY 
MONE 
PANELISTS AT HOME WANTED 
BY NEW YORK RESEARCHER 


Leading research firm seeking people to 
furnish honest opinions by mail from 


home, pays cash for all opinions ren- 
dered, Clients’ products supplied at no 
cost, information write Research 


or 
669, earns M. Y. 11501, Dept. 668. 


Portable Electric Power Tool 


Pp 95 a r m 
— Sands 
= Files 

A At this ider aná 


home 
- rigs ven ee eun Toss Tooll Y Makes QUICK QUICK 
iling, and Drilling on lastic 
soft metal, Has ROTARY DRIVE for drilling, sanding discs, te. 
Has OSCILLATING DRIVE (Back & forth) for sawing, filing and 
sanding, Complete with 5 precision interchangeable attachments: 
1, Drill 2, Saw, 3, Rotary Sander with extra discs. 4, Coarse 


Abrasive File, 5, Fine Sanding File, Additional attachments avail- 
able, 6" long. Attractive moulded body for comfortable use in 
hand, Uses standard batteries, Carr 


case with compartments, 
Electronic 
Computer 
| ELECTRONICALLY 
MULTIPLIES, DIVIDES, 
CALCULATES 
POWER & ROOTS, 
SOLVE LOG & TRIG 
PROBLEMS, REASONS, 
WORKS PRACTICAL 
PROBLEMS. 
‘i c except for standard flashlight batteries that operate 
electric circuit and meter. Compact, portable. 
L ; 6895, Electronic Analog Computer, Postpaid . . 
Johnson-Smith, Dep. 267, Detroit, 


- 54.50 
Mich. 


355 Lexington Ave. 
New York, N. Y. 10017 


CLASSIFIED ADS 31.75 per word per insertion, payable in for our records. Closing date for Feb, issue (on sale 
advance. Minimum ad, 10 words. Advertisers using P.O. Box Jan. 26th) is Dec. 16. No cancellation arter Lec. 10th. 
number in ad must furnish complete name & street address Send copy and remittance O, K. Kelly, Classified Adv, Mer. 
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2 AUTO SUPPLIES & | USE THIS HANDY INDEX |. 4A SNOWMOBILES 
EQUIPMENT | TO FIND WHAT YOU WANT... — ——— — ————— 
—— ———— ———— AGREE AMAN KC GEDACHT EATER CONUM DR ede 06 | Save 20^. 9 latest 1960 models, 10-24 HP. 

ANTIQUE Car Pistons, Gaskets, Gears, A n a MH Matea omui enr RUE eedem a '1| Free Inspection Money back Guarantee. 
Valves, Etc. Catalogue $1.10. Antique Auto | ^tronauties 2... ee een nn nn 6| Easy terms. Free catalog. Luger, Dept. 
PS10 Milwaukee, Wisconsin 53204. | Athletie- Eyuipmad ee ennt IR 44 | SA-68, 9200 Bloomington Freeway, Minne- 
anes — — ee ee ee ee Lore aono nom petn ines 70 | apolis. Minnesota 55431. 

AUTOMOTIVE Tools, Equipment, Whole- rues Supplices & Equipment ..... 66046 2 | 
sale. Name Brands, Price List, Write: Eb- | to Trailers & Campers ,..... rn T | 
co, s Route 46, Little Ferry, New Jer- | Aviation ....... lee III a 5 AVIATION 
sey 43. Batteries, Generators, etc. ......22..5* Bi ee 
DI —————————— AR Soci a sa Gig igi a o 38 | AIRCRAFT listings. Thousands every- 

MODEL "''A" Parts. List 25c. Matco. 303 | Boats, Inboard & Outboard Motors ..... 7 | where. Aviation employment. Subscrip- 
South Walker, San Pedro, Calif. 90732. Body-Buildinz, Self Defense Courses ... 49 | es oot M Aero Shopper, Henrietta, 

- Books & Miiazlnes sssaaa nanasi m nn AT eXas. . 

HYDRAULIC Jack repair kits. parts and | Business Opportunities ...... nn 60 | ^ — — Sa ae T T 
supplies. Catalog 50c (in coin). Hydraulic | Buy It Wholesale .. 0... 00000 000008 es 79| , FREE catalog 950 aviation/space books. 
Jack Packing & Tool Co., Inc.. General | Cameras & Photo Supplies ...... e i4| Aero Publishers, 329PS Aviation Road, 
P.O. Box 3. Staten Island, N. Y. 10314. Cartooning, sign Paintings 2... eee . 73 | Fallbrook, California 92028. 
| ÁMMmA a CHEER: aaa me "5 o ace camem aay (ees ae Ser Ase UR INUN S1 

CROSLEY And Foreign Car Parts Dis- | Contests ......... 00s. secs e eevee ʻo | ,, HOMEBUILT: Real Enclosed Helicopter. 
counts. Service, 616 Burnside, Inwood, New | Detectives... eese nm 74 | 24 Pages Ideas, Information, $2.50. Build 
York 11696. Di IU EOIIIBIE posamena EEEN eene 11 BOUdons ho iO Helicop Jor Cece e er 
TOTO ee | Earthworms, Crickets, Frogs 2.2... AIL -. DOc14"Tl Ua, | , 
oar Gas ion con bd Ren Methods | Education & Instruction .. ss ee nnn T Box Pels, Washington, N.J. 07882. 

urning. ot-R-Fax, Box 2101A, | Electricai Supplies & Equipment ...... u i 
Sacramento, etki Baha artemis AVIATION Surplus Big Catalogue 50c. 
amento California 95810. | Electric Train: , Raceway: Bro li ee 93 | (Refundable). "Box 52PS, Thomasville. 
——————  ——— ———— Emblems & Braüssards —....2..2.n n lul Pennsvlvania 11364 

CRANKCASE Oil Analysis, $2.75. on | Employmen: Information... . 666 S 62 | 
used oil indicative of motor condition. | Engines & Motors ......... nnn 14 | i m . 
Send 4 oz. sample as drained from Crank- | Field Glasses, Telescopes, Microscopes . 42 ieee parker ons T ^ FO miu. 

: jeer | ns, atio Dc. otos and three 

case to S. K. Tower. 8090 East 75th St.,; For Inventors ..........-- ern ui | view drawings $1.00. Compcop, Box 1267 
Indianapolis, Indiana 46240. Formulas, Plank, Gb. 2142394. 69 ie 23 | Redwood City, California 94064. à 
- - For Mabe: Misc, iiaa wa alAia 324343993 ec Ei ERR tt 
i For the Home .......... n t tnt ul BARTLETT Flying Saucer. Amazing ma- 
3 AUTO TRAILERS & foeda Eau & Costume Jewelry ........29A | chine hovers 200 lb. man over land/water, 
CAMPERS HI ts scale MIENNE A m pes eres Cae eee nO DELE ene: 
:sUvernnient Surplus .....:.:... n n n 4: asy to puilla. Fun to . Complete ans 
z FRY EA aea cae E REET 10GA | Kit Brochure, and Photo Review $3.00. 

BUILD Your Pickup Camper. Pre-Cut | Hi-Fi, Stereo, Electronics ..... eee es 55 | Write: Herb Bartlett, Box 3234-B, Scotts- 
Kits. Blueprints. Supplies. Literature 10c, | Hubbies & Collections .............. “1 | dale. Ariz. 85257. 
me S, Dept. 665, Parsons, | Home Craftsiman 2... we n nt nm 12 = 

ansas 4 Household Pets ose ae eee ecole ee Ss dir | 
————————————774p Huntini & Fishing Information .2.:.5:.-. 4A Š ASTRONAUTICS 

PICKUP Camper, Trailer or Pickup- | [mport—Export . 2... see n n n nn . 29 ! 

Cover... Build Yourself. Save! Complete | Inventions Wanted Ess us | ,4,ROCKETS. New Illustrated Catalog 25c. 
Plans $3.95 each. Cover plans $2.00. Econo- pope >> | Single and multistage kits, cones, engines, 
line Bus or Van. Hus Conversion drawings, | 479m 4 Novelties iaces eacceeassiacan s 49 | launchers, trackers, rocket aerial cameras, 
$2.95 each. Satisfaction Guaranteed. Equip- | LOWS bx Mall «ien eee TT | technical information. Fast Service. Estes 
gs soe Might (refundable). Details | Mavic Tricks, Puzzles, ete. ... esee 50 ; Industries, Penrose 32, Colorado 81240. 
. Viking Camper Supply. 99-J Glen- | Minerals & Precious Stones .......... 25 | s | 
wood, Minneapolis. Minn. 55403. MIAGCOTIHROOOR uueckkce nem E EEA 105 Woo oai xui Ld a phe eet 
: ors — | — a — Para- 
Models—Ships, Planes, Hockets ....... "2 = un , Ww ustrat 'at- 
4 MOTORCYCLES, BICYCLES Moneymaking Opportunities s.s.s... 61 | ve a mere ceo pis Bias e pos 
"e. Motion Pieture & Color Slides ........ 19 | Rush Delivery. Centuri Aerospace, Box 
& SUPPLIES Motoreveles, Bleyeles & Supplies ...... 4 1988, Phoenix. Arizona 85001. 
* Musieal Instruments 2.5. t nn ov 
HARLEY-Davidsons — Used bargains. | Of Interest to Women ........... 1808 | AT IN RD & 
: , 
New, used parts, accessories, all models. | oid Gold, Jewelry Wanted ......:.. s MH | 
ER P bn S three d wr Bn» locu ieee EEG WEE Ea 108 ; OUTBOARD MOTORS 
sin 53206. SUIS r "| Phonograph Records, Tapes .........- 26 | | ETRAS 
x | : | BUILD YOUR OWN FIBERGLASS 
ces: | E REDMEUE FP A- A'HotoOUOBICR, PIC. em aye OTE : ; 
: .; BOAT. Detailed brochure, 25c. IABBS, 
PUEGEOT Motorbike. 2 Cycle 50 CC. | Plasties 4... n nn rn 771 Box 400G, Minco, Oklahoma 73059. 
New at salvage price. 4 models. Kenit, 4513 | Printing. Multizraphing, ete; .....-.,., Md|-—--——- : 
Highway 80 West, Jackson, Miss. 39209. Printing & Rubber stamp Outlits ...... NÄ PLANS, Full Size Patterns, Frame Kits 
— mmm] Pe GeO 0x4 ex ae a a 46 vih eek sb aa spociaiy A 

BUILD Your Own Minibike! WELD- | Radio, Television, Ham Er mt ..... 54 | amateurs. New "Gier oats 
ING REQUIRED!! pum o d rem epe em il, SES TERE i T | Sail, Jets, Inboards, Outboards, Cruisers, 
Enterprises, Dept. PS-11, Box 9216, San | nemalimr Service 0050000111077 ig | ESOS, Hor, Bonta, Cees canner 

.C 7 7. "nallinir OTWVICÓ ....223522222225**223238 E ros "plus” oat trailers an a mper. 
Jose, California 95117 Rubber Stamps & Office Supplies a.u... 453 | Send 50c for complete catalog. Her UM 
a sgt venice = ror, Catalog. Hop Gan oe Wanted 299 T TU n d ONU T ISP CERE 220) PN. 
1p ssories—speed an erformance | * Mu e TAn d Si ^ | 
equipment--manifolds, engine mounts, ex SnoawnmobIeN «vea renep e EORR caca 4A California 90706. 
naust systems. Sen c. G.E.M. Products, | Soniz Writers. 0.6 6222 n RR 38 l 

l i ; | NEW, used, rebuilt marine motors. Ma- 
c St. Charles, Carol Stream, Ill. Special aurite 3o. ol eee ai ae ae aa WEE rine conversions, fittings. Free catal à 

lai Sporting Goods, Guns, , Stokes Marine Supply, Dept. 23, Cold- 
ee ee eek ae Be ee ee ee Fishing Tackle, ete, o csap ea ee nnn 33° water. Mich. 49036. 

Yos gg e To unge Tian Stamp Collecting iae 9m wees 52; - 

I , UO-UART ans FE , SNOWMODLHE i Taxidermy ......-2.2 mn 2:2 FULL size. cut-to-shape boat patterns. 
Pians Um COOBPE Industries, HO.) mon Machinen cescviverss eiie 13 ` blueprints, Send 60c for big New illus- 
s : | Weg a CAMB orem UE rar E EUR 14 | trated "Build a Boat" catalog includes 


Fishing Boats, Garvies. Cruisers, Catama- 


Er 
HONDA  50-90-160 Speed Equipment. | Trennune Finders & Geiger Counters .... 1023 | rans. Houseboats—7!3 to 38’. “How to 
Cams-Big Bore-Stroker. Columbia Engi- | Wanted to Buy ...... eee scenes eens -100 | build a Boat'" booklet $2.50. 20'; Winter 
neering, 2105 E. 37th St., Los Angeles, | Watches. Clocks—Sales & Service .... RO | discount. Cleveland Boat Blueprint Co.. 
Calif. 90058. ' Welding, Soldering oc cee eee nnn 10 ! Box 18250, Cleveland, Ohio 44118. 
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PLANS, kits, hulls—24 page 20th Anni- 
versary catalog. All class racing boata. 
Flatbottom to Drag Hydros—Midget to T 
Litre, 50c. Champion Boats, Box 0215B, 
Long Beach, Calif. 90810." 


BOAT Kits. Save money—assentble your- | 


self. Factory molded fiberglass or pre-as- 
sembled plywood, 12' to 32' Cruisers. Run- 
abouts, Houseboats, Sail Boats. Big line 
accessories. motors, trailers. Easy terms. 
Free catalog. Luger, Dept. AC-68, 9200 
Bloomington Freeway. Bloomington, Min- 
nesota 55431. 


fo— 


NEW 1968 McCulloch and Other vii 
boards. 4 H.P. $108.00 115 EE 00 . 

9 Electric Start $288.00 18-$316.0 

40 Electric $514.00. 65 Electric S698 00 
. . . All Sizes . . . Literature 50c, Elec- 
tra Marine, 1427 Broadway, Brooklyn. 
New York 11221 


BOAT PLANS, FRAME EITS, 
BOAT KITS. World's largest catalog— 
Over 200 top designs for the amateur 
builders. New catalog includes Cruisers. 
Runabouts, Deep vee's, Catamarans, Tri- 
Marans. Houseboats, Sailboats from Small 
Sail Fish to 34 ft. motor sailers, large 
selection of inboard and outboard Hy- 
crop anes. send $1.00 for large new plan 
jt catalog or $2.00 for cataiog plus 
Boat Builder's Guide. Clark Craft Boat 
Company, 16-85 Aqua Lane, Tonawanda. 
New York 14150. 


PROFESSIONAL Marine Engines from 
Star Marine kits. Enzines--Gears—Props 
~-Everything necessary for your boat pro- 
pulsion. Write for free brochure. Star Ma- 
rine Engine Works. Berkeley, Calit, 94710. 


FREE catalozue—plans for canoes, ka- 
yaks, accessories. Clark, 115 McGavock 
Pike, Nashville, Tennessee 37214. 


FIBERGLASS, Resin, Foam. Brass 
bronze screws. Prepaid. no tax. Boat plans 
Catalog 25c. Stiles, 11-S Mantua Hts., New 
Jersey 08051. 

“HYDROFOIL, hovercraft, power and 
sailing craft plans, over 200 designs from 
Britain. Catalogue $1.00. Write: “Plans,” 
PS-l, Box 141, Agincourt, Canada.” 


BATTERIES, 
GENERATORS, ETC. 


BUILD a 35 Amp. 6- 12 Volt fast charger 
for under 510.00. Battery charging ex- 
plained, Simplified construction and op- 
eration manual. $1.00. Lectrix. Box 106, 
Guilford. Conn. 086437. 


g ELECTRICAL 

SUPPLIES & EQUIPMENT 
ELECTROPLATING Equipment And 
Supplies. Send $1, Refundable. For For- 


mulas, Equipment Guide, Operation Data 
And Catalog. HBS Equipment Division. 
Dept. N7, 3543 East lth. Los Angeles. 
California 90023. 


APPLIANCE — Lamp parts. Wholesale 
catalogue 25c. Seco, 109 South 20th Street. 
Birmingham, Alabama 35233. 


10 WELDING, SOLDERING 
WELDERS — 110/220. 150 Amperes | 
$49.50. Morris, 1070 Inner, Schenectady. 


New York 12303. 


— 


OPERATE 220V appliances or welder 
without rewiring house or appliances. 
Build for 58. Plans $2. Bel Enterprises. 


Box 381V. Bellflower, Calif. 90706. 
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11 DO-IT-YOURSELF 
Dril Your 


WATER!! ' Own Well the 
easy, economical way with Amazing New 
Invention, Save 75°,. Free information. 
DeepRock Drilling Company, Opelika. Ala- 
bama 36801. 


TRANSISTORIZED Sentry Detects Hu- 


man Body Proximity. Plans $2.50. Get 
All] Electronic Parts Free with Order By 
Adding 25c for Handling. Barta. Box 


15083, San Francisco, Calif. 94115. 
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“BURGLARS BEWARE”. Complete In- 
structions on How-To-Make and Install 
Your Own Burglar Alarm System. Illus- 
trated Instructions Complete with Sources 
of Supply. Send $3.00. Refundable. To 
Hat. Enterprises, 11786 Duchess, Detroit, 
Michigan 48224. 

REPAIR Manual. Automatic Washers. 
dryers, dishwashers, 20- different man- 
uals, $2.75 each PPD. Send make and 
Model number. Major Appliance, 13108 
Caine Ave.. Cleveland, Ohio 44105. 


12 HOME CRAFTSMAN 


FREE! World's largest leathercraft cata- 
log. Hundreds of Make-it Ideas. Tandy 
Leather Co., 3., Dept. K685. Fort Worth, Texas. 

CABINETMAKING Made easy and. 
"How To Make Formica Counter Tops,” 
two excellent Guides let you build Kitchen 
Cabinets and Counter Tops like profes- 
sionals. Extraordinary Guides bring Mas- 
ter Craftsman's shortcut methods. Satis- 
faction guaranteed. Write: Japs, 126-L 
Seventh North, Hopkins, Minnesota 55343. 


“WOODWORKING Catalog and Manual | 


25c. Plus free ''101 Project Ideas." World's 
most beautiful veneers. lumber, plywood! 
Wood finishing. upholstery supplies. Cane. 
Lamp parts. Furniture hardware. Animal 
whittling blocks. 2.000 workshop products 
Constantine 2053-T Eastchester 
Bronx, 10461. 
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STAINED Glass lamp kits and supplies. 
Catalog 10c. Ascherl Studios, 869 Center 
Road. Hinckley, Ohio 44233. 


———— ——— M — EPI: 


*FREE Catalog—over 10,000 handicrait 
items. Supreme Handicrafts, Box 395-P35. 
Sioux Falls, S. Dak. 57101. 


EXOTIC and domestic hardwoods cata- 
log. 10c. Wood Product Specialties, 30 
pa a at a Ave., Hartford. Conn. 06106. 

ept 


FREE, Over 5000 U.S. Commemoratives, 
Foreign Pictorials when purchasing ap- 
provals, Stamp Farm (Y-S-1). Oxford. 
Wis. 53952. 


"BIG 146 Page Tool and Hardware Cata- 
lo; $1.00. Refunded. Elwick, Dept. 100, 
230 Woods Lane, Somerdale, N.J. 08083.'' 


me MÀ —- 


SQUAREKNOTTERS: Make belts, hand- 
bags, lanyards, dog leashes, etc. Special 
offer! Beginner's book, catalog and quality 
cord samples 25c. P. C. Herwig Co., Dept. 
"1-Pl, 264 Clinton St., Brooklyn, New 
York 11201. 


13 TOOLS & MACHINERY 


HOME CRAFTSMEN INVENTORS 
DOES your home workshop need a drill 
press vise, hydraulic bench press. a melt- 
furnace. etc? If so, "EDCO TOOL 
PRINTS" can help vou. Thev're DELIB- 
ERATELY DESIGNED to look profession- 
al. a pleasure to build and economical, 
For tool prints with this threefold value, 
that can be constructed with simple tools, 
write: “EDCO TOOL PRINTS", 306 Por- 
rola Way. Tracy. Calif. 95376. Literature 
ree. 


i 
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SMALL Foundry Furnaces. Supplies. 
Free Literature. Pyramid Co.. 3736 South 
Tth. Avenue, Phoenix. Arizona 85041. 


PRECISION Metal cutting lathe for 
model makers, 4” swing pall bearing 
spindle $539.50 Less motor. Design Ma- 
chine. 15048 Proctor. Industry, Califor- 
nia 91746. 


TOOLMAXKER'S catalog. 64 pages, shart. 
run tooi and gauge specialties. Send $1 00 
in coin or stamps. refundable on first 
order, Ralmike's Tool-a-rama, 53 Brown 
Ave., Springfield. N.J. 07081. 


MICROMETERS — Indicators — Chucks 
Rods, Direct Supply, 1424 Barclay. 
Springfield. Ohio 45505. 


SOCKET Set Screw Kits, For Home or 
Shop; Precision Aircraft Screws for Elec- 
tronics. Automotive. Office Ecuipment. etc. 
Screw Sizes 4-40 thru 10-32, with Free 
Wrenches for everv size. This $22.50 Value 
can be Yours for Only $5.95. Send chek 
or money order to: Indy Fasteners. P. O. 
Box 18155. Indianapolis. Indiana 46918. 


Road, | Free catalog. Blackhawk Films. 701 East- 


14 ENGINES & MOTORS | 


TOTAL Power, Steam Equipment, Cata- 
log, 50c. pee Industries, New Balti- 
more. Mich. 4804 


— 
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REWIND car generator for 110 V.A.G. 
power plant. Plans $2.00. R. Schmauss, 
1228 E. Cass St., Tampa, Florida. 


OPERATE Three Phase Motors from 
Single Phase. Three Ways, $2.00. Donald 
Howell, Barnesville, Ohio 43113. 


18 CAMERAS & PHOTO 


SUPPLIES 
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WORLD'S largest buying guide for cam- 
eras, and photo equipment. 800 illustra- 
tions, 176 pages, send 50c (deductible with 
order). Olden Camera, 1265 Broadway. 
N.Y.. N. Y. 10001. 


19 MOTION PICTURE & 
COLOR SLIDES o 


17.5-FOOT EMM. PREVUE MOVIE ee 
Only $1.99. See Laurel & Hardy. Chap- 
lin. Fairbanks, Kevstone Cops. Gish, Pic 
ford, Chaney ... comedv. drama, adven- 
ture, history from the silents! Taste the 
fun of great movies right at home! Or- 
der today .. . specify standard or Super 8. 


| in-Phelan Bldg., Davenport. Iowa 52808. 
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COLOR SLIDES at iow est prices. Scenic 
views of all countries or art masterpieces 
irom prehistoric to present. Sets of 20 
slides $3.50, 32 slides $4.95. Correlated art- 
book and slide sets available. 6 Sample 
travel or art slides $1; specify country. 
achool or artist desired. Free brochures. 
Universal Color Slide Co., Dept. PSM, 132 
W. 52nd St.. New York 10001. 


FREE! 64- -Page catalog. 8-16mm film. 
supplies. processing equipment. Superior, 
442- 448 N. Wells, Chicago 60610. 
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DMM. COLOR "um SAMPLER E 
20° “best” 2" x 1.00. Free catalog. 
Hundreds of dens Nm Poet circus, wild- 
life, towers, railroads, war. etc. Order to- 
dav. Blackhawk Films. 702 Eastin-Phelan 
Bldg., Davenport., Iowa 52808. 
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FREE Catalozües: 5,000 8-16MM Films. 
International-S Films, Greenvale, N.Y. 


16MM SOUND-Projectors, Films. New, 
Used for Sale. Free Catalog. National 
Cinema, 333 W. 57th St., New York City. 
New York 10019. 


16mm SOUND Features And Shorts. 
Bedner, 5300 So. Talman. Chicago. 


35 MM COLOR Slides, 10.671 Individual- 
ly Sold. Described Encyclopedia-Catalog 
10c. Wolfe Worldwide, Dept. 17-128. Los 
Angeles, Calif. 90025. 
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UNUSUAL movie supplies. Free circular 
Esoh, 47th Holly, Kansas City, Mo. 64112. 
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FILM processing, duplicating. re 
reducing. Color. Black & White films. 
equipment at savings. Fast service. Home 
Movies. 614-616 Washington, Allentown, 
Penna. 18102. Dept. PS. 


SPACE — Nature — Underwater slides. 
Somple slide and catalog 25c. fmRE, Box 
608. Dana Point. California 92629. 


20 PHOTO FINISHING, 
_ PHOTOCOPIES, ETC. 


CAMERA Fans! Expert photofinishing 
and fresh Kodak film returned: 8MM 
Kodachrome $3.45; 8 Exp. Kodacolor 
$3.40: 35MM Kodachrome, 20 slides, $3.15: 
6 Exp. black & white 99c. We give you 
free photo stamps to redeem for gifts. 
Satisfaction guaranteed. Send exposed film 
or request Mailers and complete price list. 
Direct Mail Photo, Box 8352-PS, Pitts- 
burgh, Pa. 15218. 


21 HOBBIES & 
COLLECTIONS 


COLLECT Military Miniatures. 500 mod- 
els. Catalog 50c. Bussler. Box 101-E. Wol- 
' laston. Massachusetts 02170. 


FREE German Regulation Medal; c 
ron 


Cross with ribbon $1.50. S. S. Col ar De- 
vice 50c. International, Box 303-S, Jamal- 
ca, N. Y. 11431. 


NAZI! Arm-Bands with collectors cata- 
log $1.00. W.W. #2-S, Box 2063, St. Louis, 
Mo. 63158. 


23 


MINERALS & 
PRECIOUS STONES 


EARTH Science Rockhound Magazine 
Buber ipeicn $2.50. Sample 35c. Box 550- 
S, Downers Grove, Illinois 60515. 
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GET Free Catalog no serious rock- 
hound, gem cutter, TONEILy maker, hob- 
byist or Craftsman can be without. Full 
of bargains, exclusive items, low prices 
Irom largest suppliers and authorities in 


the fleld. Free , . new catalo d ot ane | 
press — yours for the as 
Grieger's, Dept. C-14, 1633 Paanu 


Pasadena, Calif. 81108. 


ASSAY Manual $2.00. Complete Easy To 
Follow Instructions for Chemical Identifi- 
cation of Gold. Silver. Platinum, Mercury, 
Lead in Minerals. K/N Minerals, Box 631, 
Redlands, California 92373. 


23A GEMSTONES & 
COSTUME JEWELRY 


"MAKE PROFESSIONAL JEWELRY' 
for Gifts-fun or profit. Send 25c for in- 
structive picture catalog of jewelry parts, 
semi-precious stones, rhinestones, beads 
plus "How To” section. Easy to assemble, 
Has everything you need. No special skills 
required". Sy Schweitzer & Co., Inc., P.O. 
Box T1-Gedney SR tae ha White Plains. 
New York 10605. Dept. P 


SPECTROGRAPHIC Analysis. Ores, 
Rocks, Metals. Complete semi- quantita- 
tive check for 63 elements. $15. MTS, Box 
188P, Kansas City, Mo. 64141. 


25 FORMULAS, PLANS, ETC. 


ANY Formula $3.00. uiam Manufar 
turing Treatise 10c. H. Belfort, 192 N. 
Clark, Chicago 60601. 


26 SCIENCE & CHEMISTRY 


MICROMINIATURE Laser. Revolution- 
ary Break Throughs enable you to con- 
struct a Matchbox sized Laser. Amazingly 
easy to assemble, Unlimited Applications. 
Complete plans $4.00. Send Today. Frank 
Catanzaro, Daniels Hall 216, Worcester 
Polytechnic Institute, 
chusetts 01609. 


LASER Plans, $1.00. Tom Sage, 
Otsego, Pontiac, Michigan 48054. 


Products of the 
Amazing catalog 


2875 


INCREDIBLE Science 
, available now! 
and gift-—-50c. R. J. Graham, 
Bank, Fond du Lac, Wisconsin 54935. 
ROCKETS. New Illustrated Catalog 25c. 
Singie and multistage kits. cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service, Estes 
Industries, Penrose 6. Colorado 81240. 
FREE Gift and Discount Lists With 
Laboratory Supplies. Catalogue—35c. De- 
luxe Scientific, Manitowoc, Wis. 54220. 


SOLAR Flying Saucers (New-Sun Pow- | 


ered-No Motors). How to Build Easily for 
Lona than $5 using Styrofoam and Plastic 


s. Many Sizes-Designs. Complete De- 
ot tions-Plans-Drawings. $1.  Guaran- 
Ge. Bpacetronics, Box 31043-PS, San 


Francisco, Calif. 94131. 

SEARCHING For Economically Priced 
Chemicals And Apparatus? Gifts With 
Catalog, 25c. Starr Scientific, Manitowoc, 
Wisconsin 54220. 


COPYRIGHTED: Converging stellar ra- 
diations cause gravitation, 85 pes. $1.00. 
Carnahan, 2007 Eaton, Austin, Texas 
T8723. 


GIANT Chemistry, Astronomy, Biology | log 35c. 
Catalog. 30c. Xercon Scientific. 8542 Ogles- | Mid-States Scientific. 


by Avenue, Chicago, Illinois 60617. 


| Exciting 


Worcester, Massa- | 


171_ East. 


SCIENCE Fair Booklet—Latest Edition, 
Experiments, Information. Suggest 
$1.00. Hagenow Laboratories, Manitowoc, 
Wisconsin 54220. 


FREE Catalogue With Free Sample. Sci- 
entific, 8886 Melvin, Livonia. Mich, 48154. 


CHEMICALS, appara bun, Microscopes, 
Mineralogy Sets, Telescopes. Catalog 35c. 
Sheard Science Supplies, Inc., Columbus, 
Wisconsin 53925. 


ROCKETS!! Flying models—2000 feet 
altitude with powerful motors. Tubes, 
Cones, Parachutes, Launchers, Igniters. 
new Catalog—rocket data—dia- 
grams—25c, Fast Delivery. Centuri Aero- 
space, Box 1988, Phoenix, Arizona 85001. 
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300 PAGE Chemical Apparatus Catalog 


$3.00. Laboratory Materials, 1332 Hyde- 
Park, Chicago 60615. 
ILLUSTRATED Catalog: Chemistry. 


mineralogy, biology 25c. Tracey Labora- 
tories, Evanston, Illinois. 
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CHEMICALS and od etl for indus- 
trial, analytical and T ivate laboratories. 
Catalog 50c. Dept. M-26, Biological Supply 
vo se Md Mt. Hope Ave. Rochester, N. Y. 


NEW science project! Grow giant plants! 
Dwarf plants! Mutations! Seedless fruits! 
Perform these amazing experiments with 
our new Master Plant experimenters kit. 
Recommended for superior students. Send 
only $13.95. Science projects catalog 20c. 
Franks Scientific Co., P.O. Box 156, Mar- 
telle. Iowa 52305. 


LABORATORY chemicals supplies, etc.. 
including lapidary supplies. The Chemical 
Formulary Series, Mineralogical and chem- 
ical dictionaries, other scientific books. 
Complete lists 25c. Caseco, Box 77, River- 
dale, New Jersey 07547. 


dad 1970 Sclence Projects: Build a 
Magnetic Repulsion 'Gun''. Fires Objects, 
Gravity, Makes Objects Float. Sim- 

ple Outline Course on Magnetic Anti-grav- 
ity Included-—Course only 52.50. Make a 
Gun Harpoon—Course $1.00. Make an 
Atomic Battery Course—$1.00. Build the 
New Hed Hot Cutting Laser, Course on 
CO-2 Lasers—$4.95. Build a Magnetic 
Gun—Changes Seeds, Biological Systems, 
With Magnetism—$1.00. Simple, Learn 
Electronics at Home Course—$1.75. Make 
a Miniature self-contained Laser—$1.00. 
New, Current Coins that are Valuable. 
list 25c. Build an Electronic Type: Simple 
Radar Course—$1.75. Send 35c for New 


Catalog. Include 25c postage for any above | 


courses, Silver Dollar Science Projects, 
Green Cove Springs, Fla. 32043. 


ESPIONAGE Equipment Construction 
Plans. Includes: Martini-Olive Transmit- 
ter, Infinity Transmitter (Harmonica Bug), 
Automobile/personnel Tailing Devices, 
Room Bugs, Telephone Bugs, Debuggers. 
plus Police Traffic Radar Jammer. All For 
$5.00 ppd. Bylina, PS, P.O. Box 09131, 
Chicago, Illincis 60609. 


SAVE money mixing men's elegant cos- 
metics. Shaving lotions, etc. Fun! Easy! 
Drugstore chemicals. Send $1.00 for in- 
structions: Foxcosmet, 3020 Lucerne, Riv- 
erside, California 92506. 


FREE—25 Million Year old Sharks 
Tooth or Chemical Resistant Polyethylene 
Gloves with Catalog, Chemicals, Biologi- 
cals. Apparatus. Microscopes, Minerals, 
Fossils, Telescopes and Books. New Illus- 
trated Catalog Only 35c. Dover Scientific 
Company, Box 6011, Long Island City, New 
York 11106. 


CATALOG OF Ver-ry Interesting Prod- 
ucts—25c. (free with any purchase—see 
our other ad!) Kenrus-D723, Metuchen, 
New Jersey 08840. 


GROW Large Crystals! Instruction Book 
—s2.00. (Teachers: Quant ity discounts for 
you and your students! Please inquire.) 
Kenrus-D'i23, Metuchen, New Jersey 08840. 
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FREE Periodic Classification of Ele- 
ments and Conversion Tables With Cata- 
Chemicals. Apparatus. Biology. 
7053 N. Clark, Chi- 
cago, IIl. 


188P, Kansas City, Mo. 64141. 


U.F.O. DETECTOR. Detects disturbance 
caused by saucer repulsion D em Com- 
plete illustrated pans KO, 
P. O. Box "65, Be lingham, Wash. 98225. 


27 PLASTICS 


CASTOLITE Liquid Plastic pours like 
water and hardens like glass without heat. 
Clear, Colors. Embed real flowers, but- 
terflies, photos, coins. Also New molding 
formulas for perfect reproductions. Illus- 
trated booklet shows HOW. Send 25c. Dept. 
68-102P, Castolite, Woodstock. Ill. 60098. 


PLEXIGLAS — Any thickness — Clear 
—Colors--Cut to size—Clear Tub- 
ing. McClarin Plastics, P.O. Box 168B, 
Hanover, Pennsylvania 17331. 


PLASTIC RESIN CRAFT kits and su 
Make lamps, as 


for catalog to: Specialty 
Products, Dept. 2A, 731 Brooks Road. Mus- 
kegon, Michigan 49442. 


32 REAL ESTATE 


FREE CATALOG! Big 196 p FALL- 
HOLIDAYS edition! Thousands of proper- 
ties described,  pictured—Land, 

omes, 


Farms, 
Businesses — Recreation, Retire- 


World's Largest! STROUT REALTY, 60- 
ZB E. 42nd St., N. Y., N.Y.: 7-ZB S. Dear- 
born. Chicago, Ill.; 521- ZB E, Green, Pas- 
adena, Calif. 


CENTRAL Ontario—Cholce 640 acre 
Sportsmen's paradises still  available— 
$20.00 plus $6.50 Taxes yearly. Maps, pic- 
tures, $2.00 (Refundable). Information 
Bureau, Norval 3, Ontario, Canada. 


$1 ACRE—Canadian Border — hundreds 
campsites, islands, farmlands, directly 
from tax authorities, iNon-profit) Lists, 
hotographs mailed. Register, Room 11, 
10 Church Street, Toronto 1, Canada. 


40 TIMBERED Acres 
Price. Wash.-Idaho-Mont. $50.00 Down— 
$25.00 month, in Northern Idaho. North- 
eastern Washington, and Western Mon- 
tana. In the heart of lakes and big game 
country. All covered with growing timber. 
Access, title insurance with each tract. 
This is select land with natural beauty. 
recreational and investment values. We 
have tracts of many types and sizes from 
which to choose, including beautiful 
Northwest Waterfront property on the 
Pend Oreille, Priest and Kettle rivers; and 
property on Pend Oreille Lake. Your in- 
spection welcomed. Write us for free list. 
maps and complete information. Write to: 
Dept. WLC. Reforestation, Inc., P.O. Box 
8146. Spokane, Washington 99203. 


$1650.00 Total 


CANADA'S Finest Lands. $4.00 An Acre 
and Up. Acquired Through Estate Liquida- 
tions. Suitable For Hunting. Fishing, 
Camps, Cottages, Farming, Timber, 
erals, Investment. Small Monthly Pay- 
ments. Free Descriptive Booklet. Canadian 
Estate Land, Dept. 21 194 Wilson Ave., 
Suite 101-SE, Toronto 12, Canada. 


CANADIAN Lands, seized. and sold for 
taxes, Our 51st annual series of lists, 
describe many choice properties, situated 
from coast to coast, acquired by us 
through Tax Sale. Priced as low as five 
dollars per acre, guaranteed perfect title, 
small monthly payments, no mortgage. 
Beautifully situated hunting and fish 
camps, where there is real sport; summer 
cottage sites, heavily wooded acreages. 
Now is the time to invest in Canada’s 
minerals, forests and farms. Write today 
for free booklet with full explanation, Tax 
Sale Service, Room 301-H, 85 Bloor St., 


i East Toronto 5, Canada. 
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CANADIAN Vacation Lands; Full price | 


3385.00, 40 acres. $10 month. Suitable cot- 
tage sites. hunting, fishing, investment, 
Free information. Land Corporation 
3768-D Bathurst, Downsview, Ontario, 
Canada. 


GOVERNMENT Lands... Low as $1.00 
Acre. Millions Acres! For "Exclusive Copy- 
righted Report . . 
nity Digest" listing lands available 
throughout U.S.. send $1.00. Satisfaction 
Guaranteed! Land Disposal, Box 9091-EL, 
Washington, D.C. 20003. 


FLORIDA Campsites—deep in the heart 
of the great Ocala National Forest— 
where few individuals have the privilege 
of owning land. Isolated yet accessible, 
with electricity. Good fishing, hunting. 

manm Deed, pitch tent, park trailer, 
build lodge. Free maps and photos. Win- 
free Vernor, DeLand. Florida. AD66LS149. 


GOVERNMENT Lands One Cent an 
acre. For exclusive report send $1.00 to: 
National Lands. Box 241-F Massapequa. 
New York 11758. 


VACATION Lands; Canadian. Suitable 
camping, cottages, hunting. fishing, invest- 
ment. Full Price $285.00. 40 Acres, $10.00 
a month. Free information. Land Sales 


Corp.. 206-D Bloor West, Toronto 5. Canada. 
THE Only “No-Risk Land Purchase 
Plan” in America—10 vear money-back 


guru on any Vacation, Retirement or 
vestment homesite in Boiling Spring 
Lakes—the multi-million dollar. 14.000- 
acre development on the Carolina Coast. 
All facilities. electricity, roads, motel. golf 
course. country club, already in. Private 
ocean beach, 50 fresh water lakes. 14-acre 
homesites as low as $645: $7.00 down, $7.10 
monthly. Write for free literature. (Not 
offered to residents of California, Florida, 
New York.) Boiling Spring Lakes, South- 
port 2-D, North Carolina 28461. 


FREE. New Spring 1969 CATALOG! 
Describes and pictures hundreds of farms, 
ranches, town and country homes, busi- 
nesses coast to coast! Specify type prop- 
and location preferred. Zip code. 
. UNITED FARM AGENCY, 612-PS 
West 47th St.. Kansas City. Mo. 64112. 


| WATER FRONTAGE 
CANADIAN fishing and hunting lands 
with substantial water frontage at low 
prices. Heavily wooded. Well situated. 
Great investment potential. Free booklet. 
Northern Corporation. 194 Wilson Ave., 
Suite 101, Toronto 12, Canada. 


33 SPORTING GOODS, 


FISHING TACKLE, ETC. 


“LIVE-Catch Animal Traps. A size for 
every purpose. Also fish. sparrow, turtle. 
and other traps. Worlds' largest selection. 
Free catalog. Sensitronix, 2225-MC20 Lou 
Ellen, Houston, Texas 77018." 


Wholesale Catalog, Beads, 


FREE . .. 
Spinners. Lure Parts, Sinker Molds, Jigs. 
YR Finnysports (PE) Toledo, Ohio 


OVER 5,000 Hard-To-Find Fishing Spe- 
Clalties and kits galore. Send for free 
170-page catalog. Netcraft Co., Dept. PS. 
Toledo, Ohio 43613. 


i Wholesale Catalog. Arrow 
. Broadheads, Fletchings. Fisharrow 
p s, Bows. Finnysports (23G). 
Toledo, Ohio 43614. 


FREE 1968 Catalogue! Guaranteed 
Lowest Prices. Fishing Tackle, Archery, 
Hunting and Camping Equipment—Thou- 
sands of items. Cabelas’ Inc., Dept. R, 
Sidney, Nebr. 69162. 


36 HOUSEHOLD PETS 


LIVE Seahorses, marine specimens 
pgusriuin supplies. Illustrated catalog 15c. 
rine, Box 248-207, Dania, Florida 33004. 


38 BIRDS & ANIMALS 


RAISE Rabbits for us on $500 month 
lan, Free details. White's Rabbitry, Mt. 
'ernon, Ohio 43050. 


r 
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. plus *Land Opportu- | 


| LOIS, 


EARN $10,000 Yearly Raising Angora 
Rabbit Wool and Breeding Stock for us. 
Information-25c coin. American Angora 
Company, Malta 1, Montana 59538. 


MAKE Big Money raising Chinchillas. 
Rabbits. Guinea Pigs for us. Catalog—25c. 
Keeney Brothers, New Freedom, Pa. 11349. 
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WILDLIFE Pets—Catalog 10e. Ray Sin- 
gleton, Box 13-361. Tampa. Fla. 33611. 

EXOTIC pets: Monkeys. Reptiles, Dogs. 
List 25c. Pet Pourri. Richardson Road. 
Fitchburg, Mass. 01420. 


39 EARTHWORMS, 
CRICKETS, FROGS 


EARN Money raising tishworms for us! 
Exciting details free! Oakhaven-121, Cedar 
Hill, Texas 75104. 


FREE Literature-—- We Teach You To 
Raise, Sell Fishworms, Crickets, 12-inch 
African Worms, Carter Farm-12, Plains, 
Georgia 31780. 


BIG Money Growing Fishworms, Crick- 


ets. Giant African Crawlers. Free Litera- 


ture, Fain’s Hatchery, Edison, Ga. 31746, 
40 HUNTING & FISHING 
INFORMATION | 
"FISH traps, collapsible. Pond-lake 
types. Animal, bird traps. Free catalog 
and trapping secrets. Sensitronix, 2225- 
F24 Lou Ellen, Houston. Texas 77018"' 

42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 
FREE Catalozue! Thousands war surplus 
optical bargains. Lenses. Prisms. Tele- 
scopes, Binoculars, etc. Jaegers. 691G 


Merrick Road, Lynbrook. New York. 


SCIENCE Bargains! Lenses, Telescopes, 
binoculars, microscopes, kits, parts. war 
surplus. Send $1.50 for beginners’ 10-lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalog CN, 
Edmund Scientific Co. Barrington, New 
Jersey, 08007. 


BINOCULARS Direct from Manufactur- 
er. Finest Quality, Tremendous Savings! 
Request Catalog. Koyu, 3860 Crenshaw 
Blvd., Los Angeles, California 90008. 


WORLD famous ''Dynascope'' Telescope. 
Build your own reflector telescope; mir- 
eyepieces, tripods, accessories. Re- 
quest free brochures. Criterion Manufac- 
turing. Dept. PS-25, Hartford, Conn. 06101. 


43 GOVERNMENT SURPLUS 


JEEPS Typically From $53.90 . À 
From $78.40 . . . Airplanes, Typewriters, 
Boats, Clothing, Camping. Sporting, Pho- 
tographic, Electronics Equipment, Used. 
100,000 Bid Bargains Direct From Govern- 
ment Nationwide. Complete Sales Direc- 
tory and Surplus Catalog $1.00 (Deduc- 
tible First $10.00 Order). Surplus Service, 
Box 820-B, Holland, Michigan 49423. 


. Trucks 


 — —— Á— A A A Ó—M Ó——u——MÀ————Á— P BEGNU.Á—U NÉS 


1969 SURPLUS Army, Navy store illus- 
trated catalog. Send 25c (refundable with 
first $5.00 order). Ruvel, 707 Junior Ter- 
race, Dept. 9-M. Chicago, Ill. 60613. 


JEEPS From—-$52.50. Typewriters From 
—$4.15. Cars From-—-531.50. Walkie-Talk- 
Boats, Typi- 
From Uncle 


ies, Motorcycles, Airplanes, 
cal “As Is" Bid Bargains 
Sam. Tremendous Varietv. Exciting Free 
List. Write: Enterprises, Box 402-535, Ja- 
maica, New York 11430. 


GOVERNMENT Surplus How And 


| Where To Buy In Your Area, Send $1.00 To 


Surplus Information PSs. RESOqURASRTS 
Building, Washington, D.C. 2003 


—— 


JEEP and Gov't, Surplus buving Man- 
ual 50c. Surplus Bargain Catalogue 50e. 
Both $1. da: illustrations included.) 
Surplus Bargains, Box  PS789, York, 
Penna. 17405. 


BUY U.S. Gov't — from your 
home. Send $1.00. Tae Enterprises, 301 
Mertins Ave., Racine. Wisconsin 53405. 


| Raising Fishworms and oe 


ASTRONOMICAL Books, Star—Atlases, 
free list, Herbert Luit, Box 91, Bayside, 
New York 11384. 


44 ATHLETIC EQUIPMENT 


WEIGHT Exercising 
Literature, Jubinville, P. 
oke, Mass. 01042. 


KARATE, Judo Supplies. 
Catalog 35c. Nozawa Trading. 
20388. Los Angeles, Calif. 90006. 


45  BODY-BUILDING, SELF- 
DEFENSE COURSES 


FEAR No Man. Learn 36 Karate Enock- 
out Blows without Fists. 45 Lesson Course. 
Complete. Fully Illustrated, By Famous 
Police and Military Instructor. l Price 
only $2.00 Postpaid. Money Back Guaran- 
tee. Jorgensen, Box 5023-51268, Seattle. 
Washington 98107. 


“GIANT Arms.” Dr. Young's D. C. 
Revolutionary discovery, $2, Satisfaction 
or refund. Gaucho, Box 9308-56, Chicago 


Equipment. Free 
O. Box 662, Holy- 


——T 
P. O. Box 


FEAR No Bully! Master Authentic Chi- 
nese Kungfu Unbeatable Techniques! De- 
feat Within Seconds Any Attacker In- 
cluding Giant Judo-Karate Experts. Free 
Details By Air. Write: Asia's Greatest 
Master. Leongfu (B,35) 119, Anderson. 
Ipoh, Malaysia. 


POWERFUL Muscles Fast! Free bro- 
chure, Universal Bodybuilding. Box 4327-5 
Northeastern, Dearborn. Michigan 48126. 


KARATE--complete instructions, Illus- 
trated. only $1.25. Bales Co.. 650-PS, Met- 
calf, Escondido. | Calif, 92025. 

GREATEST bodybuilding method vet or 
refund! $1. Isometriks, Box 2012, Berkelev. 
California 94711. 


ULTIMATE fighting method! Fantastic 
power! $1, refundable, Defensmaster, Box 


| 2012, Berkeley, California 94711. 


46 PROFITABLE 


OCCUPATIONS 


BIG profits in becoming a supplier to 
Major Industry through electroplating 
small parts and metalizing non-metallics. 
Write for free particulars: Mason. 1512 
Jarvis, Room CM-3-LO, Chicago 60626, — 

FREE catalogs. Repair air conditioning 
refrigeration. T'ools, supplies. full instruc- 
15201. Doolin, 2016 Canton, Dallas, Texas 


FT. SMITH Auction School, Fi. Smith. 


rl 


Ark. Resident & home study. Veteran 
approved. 

FREE Book ‘990 Successful, Little- 
Known Businesses," Work home! Plym- 


outh- 25P, Brooklyn, New York 11218. 


HOW to Make Money 
Paragraphs. Information 
Dept. C-86-L2, 6216 N. 
60626. 


FREE Literature — Make Big Money 
Carter 


M ————— 


Writing Short 
Free. Barrett. 
Clark, Chicago. 


Farm-10, Plains. Cra. 31780 

INVESTIGATE Accidents. Free Infor- 
mation. Write: National, Box 207. Haup- 
pauge. New York 11787. 


$15.00, $30.00 PER Day Addressing En- 
velopes. Longhand-Typewriter. For Infor- 
mation Send Stamped Self-Addressed En- 
velope: Box 67, Rising Star, Texas 76471. 


REPAIR Ladies Handbags. Information. 
e d West Douglas, Wichita, Kan- 
sas 


WRITE Songs For Profit. No Musical 
Knowledge Necessary. Send $3.00 For Com- 
plete How-To Book. Song Factory, 6755 
Yucca, Hollywood. Calif. 90028. 


47 BOOKS & MAGAZINES 
NATIONAL Geographic Magazine, 1888- 


1967, any issue. Buxbaum. Box 465-PS 
Wilmington, Delaware 19899. 


"CHILDREN'S Health Record" through 
18 vears. Gift wrapped $2.00. DITZY, 
Lynnfield. Mass. 01940. 


INFORMATIVE Worm Raising Books. | 


Free Information.  Hillaire, Nor thville, 
Mich. 48167. 
48 TOYS & GAMES 


LIKE Beautiful Kites? Excellent Christ- 
mas Gifts. Illustrated Booklet, KYTE 
TALES, 25c. Purchase refund. Kyte House, 
Box 145A. Richhrdson, Texas 75080. 


49 JOKES & NOVELTIES 

FREE! World's Leading Catalog 2000 
Novelties, Jokes. Tricks. Scientific Gad- 
gets Hobbies, Johnson-Smith, D-342 De- 
troit. Michigan 48224. 


PEACE Button, 250 Novelty Buttons. 
Free Catalogue, Dealers Inquire. Harrison. 
Box 233, Bethpage, New Yor! 11714. 


35.000 COMEDY Lines—Complete rains 
log plus jokebook. $1.00. John Rain Assoc.. 
Inc., Dept. L. 232 Madison Ave., New York. 
N.Y. 10016. 


50 


MAGIC TRICKS, 
PU LZLES, ETC. 


CATALOG 10e (1.500, 399 tricks, jokes, 
novelties). Elbee, 7408-J, San Antonio, 
Texas 78207. 

WORLD'S finest professional 
Joker novelties. Giant illustrated catalog 
10c. Top Hat, Evanston, Illinois 60202, 


COMPLETELY illustrated 84 Page Cata- 
e e Manhattan Magic, Box 334-85. 


WORLD'S Greatest Professional Magic 


Tricks, Jokers! Giant Illustrated Catalog!! 
deluxe! 164 Pages Thick!! 25c. Free Gift 
Certificate, House of 1000 Mysteries, Dept. 
PS8C. Ft. Lauderdale, Florida 33308. 

BE A Magician! Two booklets ex laining 
sixty-eight tricks plus large professional 
catalog. $1.00. Magic. Inc., 5080 Lincoln, 
Chicago. Illinois 604 60625. 

NEW 1969 Catalog. 500 Tricks, now 
ready! Visit our store. or send 10c for 
Catalog showing latest magic for pocket, 
parlor, stage. Fastest mail service for 54 
years. Douglas Magicland, Dept. 12, Dal- 
las, Texas 75221. 


PROFESSIONAL Catalog. 175 pages, 25c. 


Williams. 900 Plymouth, Elwood City. 
Penna. 16117. 
SENSATIONAL Houdini milkcan, 


Straight Jacket Handcuff. Escapes Magi- 
cian's apparatus. Complete catalog. send 
dime. Heaney Famous Magician, Osh- 
kosh, Wisconsin 54901. 


FREE Trick with Magic Catalog. Send 
ee ae Magic, Box 329, Evanston, Ill. 


51 COINS & CURRENCY 

BRILLIANT Proof Sets: 1961-1962-1963. 
each $5.95. 1964—$12.95,  1968—$16.95. 
1950-D Nickel Uncirculated $12.95. Fifteen 
Different Indian Cents, $4.75. Bargain 
Lists 25c. Bebee's, Incorp.. Omaha, Ne- 
braska 68111. 


———— M ee ee 


LINCOLNS: 35 tough ugr mixed, $1.00. 


Se 


15 different Brilliant Uncirculated, $1.00. 


30 Uncirculated coins—30 Countries, Spe- 
cial $1.00. Bonanza, Box 4491G, San Jose. 
California 95126. 

LINCOLNS: 30 Different Brilliant Un- 
circulated 1954PDS-1968PDS complete 
(Regularly $5.95)—Special $2.95. Silver 
Dollars $2.45 each. Bargain lists includ- 
ed Harris, 4535G  Stevenscreek, Santa 
Clara, California 95050. 

MERCURY Dimes. 20 different, $3.95. 
“S Roosevelts, 10 different (18465-19555 
complete), $2.95. Uncirculated 19555 Cent, 
2 for $1.00. 1943PDS Steel Cents, 2 sets 
$1.00. Serendipity, Box 820G, Cupertino, 
California 95014. 
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PREE Coin Supplies! Bargain coin list, 
25c (refundable), Economy Coins, Mans- 
field. Mass. 02048. 

100 INDIAN and Lincoln Cents. 1920's 
and Older, £5.00. 

7, Iowa 52175. 


imum 


magic | 


Wesley Rood, West Union | 


CHINA DOLLAR («nickel silver) for 50th 
vear of Free China only 10c with big cata- 


log and approvals. Littleton Coin Co., 
Littleton K 2. N.H. 03561. 
TRUNEFULL 25,000 Indian-Lincoln 


cents from the 1920's and older, mixed 
'Eràb-bag' style. 150-$10.00: Sample bag 
of 20-82, Mrs. A, Fischer, Box 743-B. 
Encino, Cal. 91316. 

SILVER Dollar With Terrific List $2.75. 
Fairway. 121- -R. Rve, New York 10580. 


LINCOLNS: 1 193955 through 1955S, VG- 
XF. $1.00. Pricelist and 1950-D-SD. 10c. 
CVL Coins. pay 6014-N, Long Island 
City, N.Y. 11106 


INDIANHEAD, V-Nickel and Morgan 
Dime $1. Nelson. 346-R. Rre, N.Y. 10580. 


SEVEN Different Liberty Nickels—$2. 00. 
Bargain Listing. Dime. Hubers, 200 Baker 
Bldg., Minneapolis 35102. 


BARGAINS Galore: Beginner- Advanced, 


(16) page United States Coin Catalog. 10c. 


Schultheis, 2145 Devonshire, 
Park, N.Y. 11040. 


———— ne 


New Hyde 


FREE! US. Large Cent From Giant 
Catalog. lO0c, Rex. Aliquippa. Pa. 15001. 

40 GENUINE coins from 40 Countries. 
Mostly uncirculated. $2.00. Hindley, Box 
708. Aurora, Illinois 60507. 


GOLD Coins of the World. Beautiful, 
Low prices. Plus thousands of United 
States Coins, Free Price List. Please send 
long. airmail envelope. self-addressed, 
stamped. Silver Center, Box 22-171-S, San 
Francisco, California Mas 


SCARCE Date LE. eg Nickels. All 
V.G. Satisfaction Guaranteed, 1942D- 
19495-1950-50¢ Each. 1943D-19515-1955- 
Təc Each. 1939S-$1.25; 1938D-51.65; 19385- 
$3.25; 1939D-45.00; 1950D-814.50, Dates 
Not Listed 20c Each. Bryson Inc., 612B 
White, Toledo, Ohio 43605. 

FREE: 1943 Lincoln. Plus List: Bedrin, 
1100A Northeast 125th, North Miami, Flor- 
ida 3310601. 

52 STAMP COLLECTING 

SOUTH SEAS Sailing Ships Stamps. 
Beautiful 


set—51.00. Liberty Enterprises, 
Box 25572, Seattle. Wash. 98125. 


TOP LESS and Terrible! ! “Abominable 
Snowman’ issue, 10c with Approvals. 
Stamp Imports, Peterboro, Ontario. 


FREE gift to approval applicants. South, 
Box 22092. Memphis. Tenn. 3812 


SENSATIONAL Clearance. Forty Dif- 
ferent Packets. $1.00. No Approvals. Norge, 
Eo-Ho-Kus. N.J. 07423. 

FREE! 50 StampsIncludes 3 Triangles- 
Approvals. Moumblow, 12542-5T Keel, 
Garden Grove, Calitornia 92640. 

FREE! Helicopter Triangle Set! Giant 
Olympics! 25 others! Approvals. Bechtel, 
Box 595, Peoria, Illinois 61601, 


ILLUSTRATED New Issue list — five 
weeks 50c. Brooks, 2601-P Avenue "U," 
Br ooklyn, New ? York. 11228. 

"02 U.S.A. (Plenty Commemoratives)— 
25c. Request approvals, Horace Gatewood, 
Winston- Salem, N.C. 21102 


m 
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. 1500 FOREIGN 51.00; 5000. $3. 00. 5000 
USA commemoratives, revenues, airs. pres- 
identials, 19th Century, high values $3.00. 
300 pre-1939 USA commemoratives $2.00. 
200 pre-1923 USA $1.00; 700, $3.00; 3000, 
$12.00, 1000 foreign pre-1940 $3. 00: 5000, 
$12.00. No approva. Meyers, 5321 Flem- 
ing, Richmond, Calif. 


“ATTRACTIVE” Set Free! Request Ap- 
provals. Gorliz, Box 1915CS, Naples, Flor- 
ida 33940. 

RUSSIA High-Value Collection. 32 differ- 
ent Russia—some over 50 years old! Com- 
memoratives. Czarist Issues, Airmails. Cat- 
alog price $2.99. Special Get-Acquainted 
Offer—all for only 10c! H.E. Harris, Dept. 


| GG-6, Boston, Mass. 02117. 


TRADE In Your Duplicates! (Toward our 
Foreign Approvals)! Complete Information 
10c. with Approvals. NSE., Box 988-5, New- 
ton Highlands, Mass. 02161. 


FREE! Triangles, Scout, 25 others. Ap- 
provals. „cambridge, Box 411, Cambridge, 
Ohio 43125. 


GIANT Brame Collection including: As- 
tronauts, Satellites, Moonrockets, Boy 
Scout issue. complete U.N. Set, recent 
Olympic and Sport issues from many 
a dad Bs pus Big Stamp Dictionary 
an pprovals. Everything, 10c. Stampe 
Box 47RP. White Plains, N.Y. HN 
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ABSOLUTE SLY Free 25 Different United 
States Commemoratives When Requesting 
United Stutes Approvals, K & B, Box 70, 
Brooklyn. New York 11223. 


NUDES set 4 4)—Unusual Approvals 10c. 
Atlas. Plainfield, Racine, Wisconsin. 


Se 


United States toltiemorativa SOIN 
containing 33 different—10c. ae 
White. 516-W Avenue L. Brook 3G, 
New York. 

80 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. Only 
29v. Approvais included. Willett oe Box 
338-Y, Yorktown Heights, N.Y. 10598 
FRE E! Big Bargain Catalog—New Edi- 
tion listing thousands of bargains eiun- 
ing U.S. & B.N.A. stamps, p ets, albums, 
accessories and supplies. Also, fine stamps 
from our approval service Which you may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp, Dept. 
E128PS, Jamestown. N.Y. 14701. 


ONE Pound Value Geo. VI Bermuda. 
Plus 100 worldwide—i0c. approvals. Ste- 
vens, Box 105B, Homecrest Sta., Brooklyn, 


N.Y. 11229, 


U.S. Mint Specials! Flag Set Complete, 
$1.00; lc, 2c, 3c Famous Americans (24 
different), $1.00. Free list, Brooks, 2601 
Avenue “U”, Brooklyn. N.Y. 11229. 


50 YEARS Old, fifteen different United 
States, over fifty years old—i0c with ap- 
provals. Jaxon, Box 145-S, Brooklyn, New 
York 11230. 


. EXCEPTIONAL 125 different, catalog- 
ing $3.00. Include triangles, commemora- 
tives. 10c approvals. Reeves, Box 597P, 
Miami, Florida 33137. 


RARE old U.S., Famous Americans, 
Flags, Commemoratives with approvals. 
Gift to Buyers. 10c mailing, Metropolitan 
Stamps, Box 312 SIC, Jackson Heights. 
New York 11372 


EXPLOSIVE Near East always in the 
news, We ure cffering a nice collection of 
stamps from—Israel. Egypt, 4 Jordan. Sy- 
ria, Iraq, etc. for only approval 
applicants. Clark Stamps, Dept. "pg , Mus- 
kegon, Michigan 49444. 


. PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd Ct., San Diego. 
California 92105. 


WOW! 110 All Different Germany 10c. 
Commemoratives, Airmails, High Values, 
Big catalog. bargain lists also, tine stamps 
from our approval service, which you may 
return without purchases and cancel ser- 
vice at any time, Jamestown Stamp, Dept. 
A128PS, Jamestown. N.Y. 14701. 


225 STAMPS FOR ONLY 10c! Airmails, 
Pictorials; stamps trom strange countries 
cataloging up to 25c each! Plus unusual 
stamps to examine. Buy any or none, re- 
turn oalance, cancel service anytime, MYS- 
TIC STAMP CO., Camden 55, N.Y. 13316. 


PENNY Approvals. Premiums with Pur- 
chases. Large Selections, Pennie Stamps, 
Orange. California 92669. 


ONE Cent a Stamp. Write for a jumbo 
book of foreign stamps at lc each, mount- 
ed in Scott order. Bullot Philatelics, 6815 
Bay Parkway, Brooklyn, New York 11204. 

MILLIONS Foreign Stamps 2c each! 
Send for gigantic approvals! ABC 
6000-PS, San Francisco, California 9410L. 


TERRIFIC Stamp Bargain! Three Beau- 
tiful Triangle Sets Plus 105 Different in- 
cluding Colorful  Asiatic PICTURE 10c, 
Approvals. Shaw, Drawer E-1, Montevallo, 
Alabama 35115 


MYSTERY bag stamp collection only 
10c. Hill Co.. Defiance, Ohio 43512. 


DECEMBER 1968 | 205 


$5 COMPLETE Mint Sets. depicting Ken- 
nedy—Americar Spa.e Achievements—In- 
donesian Butterflies. just 20c, including ap- 
provals. Finder, 455 Williams. Pacific, Mis- 
souri 63069. 


FREE Twenty Different Worldwide 
Stamps When You Request Our Approvals. 
Fairplay Stamps. 1411 Marion Way. Santa 
Ana, California 92706. 


FROM War Torn Viet Nam 50 scarce 
pictorials $1.00. Approvals accompany. 
Merryman Stamps, P. O. Box 50, Somer- 
ville, New Jersey 08876. 


WOW! 1,000 Different Worldwide-Valued 
over $20.00 only $1.00 with quality approv- 
als. Universal, Box 6, Kenosha 6, Wiscon- 
sin 53141. 


RARE Stamp Free, Also new packet 
Aden to Urandi. with Kennedy Triangles. 
Space, Sports. Ships. Dogs. Cats. Rep- 
tiles. plus others. All Free. Send 10c for 
mailing. Empire Stamp Co., Toronto. Can. 

2000 MIXED stamps off paper—two dol- 
lars. No approvals. Bow, Box 192. Falls 
Church. Va. 22046. 


U.S. Stamps on approval. 25c buys 100 
different. plus first day cover, when you 
apply. Stamps, Box 8P, Lowell, Michi- 
gan 49331. 


15 ISRAELI ew o 15c, Approvals ac- 
company. Ad Palm Springs 
o Box 459, Palm ore California 


U.S, Stamps Exclusively! We offer a 
lot of service, enjoyed by many. Try our 
approvals and see. Engle, Box 8P, Low- 
ell. Michigan 49331. 


CANADA: Outdoor recreation set 40c 
value only 15c. Approvals. Rheaume, 6591- 
lith Ave., Montreal, Canada. 


"ENJOY Stamp Collecting More." Write 
Today! Penny-Proval Company, 1783 Car- 
roll, St. Paul 55104. 


500 DIFFERENT Stamps $1.00 with ap- 
provals. Smith. 508U Brooks, College Sta- 
tion, Texas 77840. 


U.S. Stamps! Our approvals preferred 
by most. Fast service always. Engle, Box 
BP, Lowell, Mich. 49331. 


FREE Surprise collection sent with ap- 
prorat, Jay, 1784 Union, San Francisco, 


KARATE Self-Defense Set, 
provals Accompany. Unusual Company, 
Box 236285, Ft. Lauderdale, Fila. 33307. 


STAMPS—Choose From Thousands 2c 
Up. Skerritt, 28 Fairlawn, Latham, New 
York 12110. 


U.S. Stamps! If you haven't tried our 

approvals, we're both losing. Most peo- 
D ẹ prefer our service. Give us a try and 
see m Engle, Box 8P, Lowell Michi- 
gan 48331 


FREE Surprise Collection. 
Accompany. Martell, Box 421, 
Rhode Island 02891. 
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252 DIFFERENT U.S. commemoratives 
with approvals, $1.00. Carstamps, 12 Mock- 
ingbird Lane. Fort Smith, Arkansas 72901. 


50 DIFFERENT Old U.S. Revenue 
Stamps 50c. Winchester Stamps, Box 1592, 
Mans eld, Ohio 44907. 


FREE!! Two Complete Mint Sets. Ap- 
provals. Hamilton, 7150 Cyril, Chicago oc. 
12, Illinois 60649. 


U. 8. BARGAIN: 50 different lOc with 
beautiful world-wide approvals. Stamp 
Center, Kennebunk, Maine 04043. 


2,000,000 STAMPS, 150 Countries, 2c 
Each. Belden, Box 175, Dearborn, Michi- 
an 


ROSSIAN space set 10c. Russian Ap- 
provals, topicals. Snedco, Waldwick, N-. J. 


l2c. Ap- 


Approvals 
Westerly, 


pricelist and catalog. 
everything guaranteed! 
eider Stamps, Holland, 


FRAMEABLE mint commemorative with 
description. 315"x5", vinyl lamination. 50c. 
Cactus Crafts, 713427 N. Canterbury, Phoe- 
nix, Arizona 85023. 


206 | POPULAR SCIENCE 


500 FINE Mixed Canada, 15c. Continen- | 


tal. 271 Pine Cove, Burlington, 
anada. 


SENSATIONAL Free Offer: 20 Different 
Outer Space stamps, selected approvals, 
Louis Dom, 1027 Maryland, Cape May, 


100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut. 
Mansfield, Ohio 44903. 


14,000 DIFFERENT! rene new plan 
uilds your collection systematically, 
Country By Country. Only 50c weexly. 
Ware. Monroe 70, Connecticut 08468. 


SURPRISE Bonus Free With Approvals. 
Collier, Box 755, Folkston, Georgia 31539. 


^ ROCKETS. Flags. Diamonds, Triangles, 
51 others, 5c. Approvals. Dealing, Box 185. 
Long Lake, Minnesota 55356. 
FREE First Day Cover, Approvals; Gall, 
Box 96PS, Coopersburg, Pa. 18036. 


U.S. APPROVALS. Low prices. Eagle. 
2221 Romine Ave., Pittsburgh, Pa. 15228. 

FREE: 30 Different United States Com- 
memoratives. Approvals Included. Shelron, 
Box 54TE, North Miami, Fla. 33161. 


FREE: United States Stamp Price List. 
Ricnards, Box 323A, North Miami, Fla. 


MINIMI 
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“INVERTED Error" Dag Hammar- 
skjold, 6c with approvals, Belmont Stamp. 
Washington, D.C. 20015. 


FREE Space Collection with approvals. 
Tiget, Box 1496, Denver, Colorado 80201. 

SIPEX Souvenir Sheet (1311) mint, plus 
illustrated U 5. and UN price sheets, Abc. 
Eric Nemeyer. 8211A Forest Hills Dr., 
Elkins Park, Pa. 19117. 


U. Price List. No Approvals. Stamps, 
5000 Miami St. Louis, Missouri 63138. 


UNITED STATES 1000 Fine Mixed 
Wright's, Box 2122, Hagers- 
town, Maryland 21740. 


"CANADA-Great Britain 10 commemo- 
ratives of each, 10c. Approval applicants 
only. Lewis Stamp Co.. 460 Fundy Drive- 
s. Paint John West, New Brunswick, Can- 
ada.'' 
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RADIO, TELEVISION, 
HAM EQUIPMENT 


POLICE-Fire Radio Directories 
quencies, callsigns! Catalo 
nications, Box  56-PS, 
York 11725. 


33c TUBES, Radio & TV! Free List. 
Cornell, 4217-8 University, San Diego 5, 
California. 


TRANSISTORIZED converter kit: Re- 
Fire: 30-50 or 100-200 MC. 


ommack, New 


controlled, Crystal $2.50. Meshna, 
Reading, Mass. 01864. 


HOME Electronies Course only $26.95. 
Free Literature. Edu-Eits, Department 
JOTA. Hewlett, New York 11557. 


EITS. Metal Detector $5.95. Audio Tele- 
scope $5.95. Lectronics, Box 42, Madi- 
son Heights. Michigan 48071. 


“POLICE Receivers. 


Catalog. Custom 


Electronics, Box  352P Alden, Elmont. 
N.Y, 11003." 
GOVERNMENT surplus electronics, 


gadgeteers illustrated catalog 25c. Meshna. 


| Nahant, Mass. C1908. 
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POLICE RADIOS Direct from Importer 
to you. Brand New 1968—10 Transistor 
AM oe receivers. 


55 HI-FI, STEREO, 


ELECTRONICS 
SLEEP-LEARNING Kits—endless tapes, 


timers, complete outfits. Catalog free. 
SLRA, Box 24-SB, Olympia, Washington. 


Un 


| tape, 


HOBBYISTS, Experimenters, Amateur 
Sclentists, Students . . . Construction 
Plans—All complete including drawings, 
schematics, parts lists,  prices,. parts 
sources .. Laser—Build your own co- 
herent-light ‘optical laser, Operates in the 
pulse mode, in the visible light range— 
6.00... Diode Laser—invisible light (in- 
frared) can be continuously modulated— 
3.00. . . Radar—Build your own ultra- 
sonic doppler radar. Detect motion of peo- 
Ple, automobiles, even falling rain drops. 
Transistorized, uses standard small 9-volt 
battery—$4.00 . . . Or send 25c coin or 
stamps for complete rr dE Technical 
Writers Group. Box 5994, State College 
Station, Raleigh, N.C. 27607. 


TAPE  recorders, Hi-Fi components. 
Sleep Learning Equipment, tapes. Unusual 
values. Free Catalog. Dressner, 1523A 
a Tpke., New Hyde Park I, New 

or 


FREE — FREE — FREE — FREE — 
FREE—FREE—FREE. Send in for your 
FREE one year subscription to Olson Elec- 
trcnics' fantastic value packed catalog— 
unheard of low. low prices on brand name 
speakers, changers, tubes, tools, stereo 
amplifiers, tuners, CB and other values. 
Credit plan available. If you have a friend 
interested in electronics send his name 
and address for à FREE subscription also. 
Olson Electronics, Inc., 288-S. Forge St.. 
Akron, Ohio 44308. 


HOME Electronics Courie only $26.95. 
Free literature. Edu-Kits, Department 
08A Hewlett, New York 11557. 

‘TAPE recorder sale. Brand new nation- 
ally advertised brands, $10.00 above cost. 
Amazing discounts on Stereo components. 
Arkay Electronics, 1028-G Commonwealth 
Avenue, Boston, Mass. 02215. 


HEATH, DYNA, ACOUSTECH, Kits 
and custom wired. SCOTCH recording 
all at substantial savings. Catalog 
10c. Audiokit. Main Street, Setauket. New 
York 11733. 


LOUDSPEAKERS, Calibrated Duct En- 
closures, Kits, Literature. Auratone 1128, 
Chula Vista, California 92011. 


CHRISTMAS Color Organ, Audio Con- 
troled Lights. Extremely Simple. Plans 
$3.00 postpaid. The Hallmac Co., Box 174. 
Berea, Ohio 44017. 


TELEPHONE Recorder-Actuator (TWI- 
0071) Automatically Turns Tape Recorder 
On When Telephone In Use $22.85. Tele- 

hone Transmitter (TWI-004) $21.95. Au- 

matic Actuated Recorders: (TWI-1000, 
TWI-1010), Connected Anywhere On Line. 
Simple Instructions Included. Twilight 
Electronics, Box 11595-Y, St. Louis, Mis- 
souri 63105. 


DO-It-Yourself. Color Organs, Stereo 
Amplifiers, Etc. Write: Workshop, Box 
383PS. Bethpage, New York 11714. 


PROXIMITY Switch. Detects Nearness 
of Human Body! Free information. Clare- 
mont Products, 860 Reed, Claremont, Cali- 
fornia 91711. 


36 PHONOGRAPH RECORDS, 
TAPES 


DISCOUNTS on all LP's, Free details, 
PURGE Record Club. Symphonette Square. 
Dept. 3, Larchmont, New York 10538 


2.000 UNUSUAL Hobby, Party Records. 
Others; Free Catalogue. Rose’s Records, 
300 Chelsea, Louisville, Kentucky 40207. 


LEARN TO SING RECORD. Ynstruc- 
tion, Accompaniment. Only $5 $5.00! “Sing,” 
146 West Live Oak, Arcadia, Calif. 91006. 


TEENAGERS—Own your own Cassette 
tape recorder. Have fun at parties, Record 
class lectures, Information 10 cents. Box 
65, Monroe, Connecticut 06468. 


STEREO TAPE CLUB. Average cost 
$3.78 (4 track), $4.20 (8 track). Car- 
tridges, cassettes, reels. No minimum pur- 
chases. Enclose 10c for catalog. Star Re- 
a PR, Box 1055, El Paso. Texas 


57 MUSICAL INSTRUMENTS 


"SWISS Musical Movements. Mechani- 
cal-Electrical. Spielman, 131 West 42nd, 
New York 10036.” 


PLAYER PIANO ROLLS. books, electric 
pumps! Big Catalog free! Golden huile, Box 
28-PS. Prospect Heights, Illinois 60070. 


DISCOUNTS on All Musical Merchan- 
dise, Free Catalog. Globe Music, 3522 
Church Avenue, Brooklyn, N. X. 11203. M 

REBUILD A Player Piano! Details from 
. Vestal 8, N. Y. 13850. 


Vestal Press. 

ACCORDIONS, Guitars, Band Instru- 
ments! Save to 50';,. Famous makes. Easi- 
est terms. Trades accepted. Free home 
trial Free discount catalog. Mention in- 
strument. International Music Mart, 
5535-P Belmont, Chicago 60641. 

GUITAR, Banjo Making, books, plans, 
wood, necks. tools. List 20c. Wildwood, 510 
East lith Street, New York, N. 


Y. 10009. 

Wholesale, All Instruments. 
Instruments, 406 E. 189th St., 

York 10458. 

GUITARS, MANDOLINS. BANJOS. Com- 
plete stock of Gibson Martin Fender gui- 
tars, PREE!! 100 page catalogue parts and 
accessories, Big savings, New York dis- 
count prices. Send 50c postage, handling. 
Eddie Bell Guitars, 201 W. 49th, New 
York 10019. 


30^, DISCOUNTS any 


Catalog. 
Bronx, New 


Name Brand 
musical instruments. Write for our low 
price. Freeport Music, 127 Sunrise High- 
Way, Freeport, New York 11520. 

ELECTRIC Guitars, amplifiers, whole- 
sale, Catalog 25c. Carvin, PSM, Valley 
Center. Calif. 92082. 


BANJO Kits, Parts list. Sweeney Banjo, 
Box 5104, Long Beach, Calif. 90805. 


58 SONG WRITERS 


POEMS set to music. Songs recorded. 
Send poems, songs. Crown Music, 49-P 
West 32, New York 10001. 


POEMS, songs wanted for new song hits 
and recordings by America’s most popular 
studio. Tin Pan Alley, 1650-PS Broadway, 
New York 10019. 


LEADSHEETS, for copyright purposes. 
Free details. Write: Nashville Music Copy 
Service. Dept. PS 1268, P.O. Box 6308. 
Nashville, Tenn. 27211. 

SUBSCRIPTION Ten Dollars per year. 
Song Request Magazine, Mount Morris, 
Michigan 48458. 


LYRIC Writers! Write songs with Nash- 
vile hit writers who get records by toj 
Nashville artists. Write: Globe, 420 Broad, 
Nashville, Tenn. 37203. 


59 IMPORT - EXPORT 


ORIGINAL Oil Paintings. Free Details. 
McDaniel, 3630 Topaz. . Claymont. Del. 19703. 

JAPAN'S + Europe's bargain catalogs! 
1.500 pages $30.00. Samples, $2.00. Mil- 
lionaire-P12. 1127 Broadway, New York 
City 10010. Yu 9-2530. 


60 BUSINESS 
OPPORTUNITIES 


I Make $1.000 Monthly. Little-Known 
credit tax, inventory services. Work home 
—$65.00 establishes you. Datacrait-T1B, 
Harlingen, Texas. 


HOW and Where To Get Capital. 
to $2.000,000. Free 
Harlingen, Texas. 


a 


MAKE 2 to 3 times your cost wholesaling 
1001 products. Gifts, Mail Order Special- 
ties, Toys, Novelties, Carded Merchandise 
.. . Guaranteed lowest below wholesale 

rices. Free home business details. SMC 
i6305SL Gloria Ave., Van Nuys. Cal. 91406. 

SPARE Time Cash—Sell Advertising 
Book Matches—every business a prospect— 
no investment—no experience needed to 
build steady repeat business. Daily Cash 
CER in advance, Write today—- We'll 
send your sure-fire selling kit by return 
mail. Dept. P2168 Superior Match Co. 
7530 S. Greenwood, Chicago, Illinois 60619. 


VENDING Machine Catalog, Rake, 523 
PS Spring Garden, Phila., Pa. 19123. 


$500 
details. Counselor-3, 


Mailco, 1554 Sepulveda, Dept B69C, Los 
Angeles 90025. 

TREMENDOUS Wholesale Bargains. 
| Half million nationally known products. 


side, Chicago, Illinois 60640. 


INSTALL Burglar alarms without pre- 


SECRETS! Maii Order Success. Inter- 
Netionally famous expert reveals how to: 
make home business fortunes, Beginners: 
Get free copy "Make Money By Mail.’’ Dis- 
closes free advertising, profitable products. 


Rockbottom prices. Closeouts. bankrupts. 
Dropship merchandise. Automobiles. World- 
wide imports. Hongkong clothes. Free de- 
tails. International Buyers Box 4633-PS2, 
Colorado Springs. Colorado 809089, 


BUILD Custom Cases at home for profit. 
Get orders by mail. We supply materials, 
instruction—everything. Free Home Busi- 
ness Details, CCSC, 7630CSL Gloria Ave.. 
Van Nuys, Calif. 91406. 

$100.00 WEEKLY spare room. Raise red- 
worms odorless, soilless way. Charlie Mor- 
gan, Box 116-C Bushnell Florida 33513. 

EARN Money raising fishworms for us. 
Write: Oakhaven-42, Cedar Hill Texas, 
15104. 


WORLD'S Biggest Wholesale Supply. 
Buy trom 10.001 U.S.A., ruropean, vapa- 
nese and Hong Kong Wholesalers. Many 


below wholesale! Have your own imprinted | 


Catalogs. Free Details. Bargainhunters 
Opportunitles, Box 730-B, Holland, Michi- 
gan 49424. 


profitable 
business from 
or travel abroad. 


IMPORT-Export opportunity. 
world-wide, mail-order 
home, Without capital: 
We snip proven plan, for no risk examina- 
tion. Experience unnecessary. Free details 
Mellinger, Dept. B69C, Los Angeles. 90025. 

CLIP Newspaper items. $1.00-$5.00 each. 
Details free. Walter, Box 1360-SA, Erie, 
Penna. 


$200.00 DAILY in Your Mailbox! You 
Opportunity to Do What Mailorder Ex- 
perts Do. Free Details. Associates, Box 
136-B, Holland, Michigan 49423. 

VENDING Machines—No Selling. Oper- 
ate a Route of Coin Machines and Earn 
Amazing Profits. 52-page Catalog Free. 
Parkway Machine Corporation, 715 PSB 
Ensor Street, Baltimore 2, Maryland. 


$15.00 HOURLY Profit — Own Business 
with one serviceman. Quickly learned, 
Easy to do. Operate from home. Few Hun- 
| dollars builds your own nationally ad- 
vertised business While continuing presen! 
job. Investigate immediately , , . before 
your territory is taken. Free booklet ex- 
plains evervthing. Send today. Then de- 
cide. Duraclean, C8-180 Duraclean Build- 
ing, Deerfield, Illinois. 


— ia 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible mending. Make tears, holes disap- 
pear from clotnuing, fabrics. Steady year 
round demand trom cleaners, laundries 
homes, Details Free. Fabricon, 1535 How- 
ard, Chicago, 60626. 

FREE 


"Franchise Profit Letter’’ tells 


how unique NFR service is helping thou- | 


sands seeking profitable businesses, 
today. National Franchise Reports, 
528, 333 N. Michigan, Chicago 60601. 


FREE Book  ''9090 Successful. Little- 
known Businesses." Work Home! Plym- 
outh-252P, Brooklyn. New York 11218. 


————— — — eS a 


Write 
PS 


BIG Monev—making new greaseless do- 
nuts in kitchen. Everything furnished. Sell 
stores. Free recipes. Summers Ray, Wa- 
seca, Minnesota 56093. 


OPERATE Restaurant. Free booklet re- 
veals profitable plan. Write: Restaurant 
Business School. Dept. FC128, 1920 Sunny- 


MAILORDER ... Profitable! Tested! No 
merchandise investment. 100° markup. 
Dynamics. 1430P5 Wells, Milwaukee, Wis- 
consin 53233. 


vious experience or costly equipment. Big 
profit. Free details. Nasco. 11071 Massa- 
chusetts. Dept. B269C, Los Angeles 90025. 


i SS SSS a a 


MAIL Order Opportunities Galore! Pop- | 
| reading this information. Send $3.00—Y 
bon Box 54386—PSD,. Los Angeles, Cali- | will be grateful, Wright, 4507 Cole, Dallas, 


ular Advertiser Magazine! Sample 10c. La- 
fornia 90054. 


| tgins, wishin 


PREPARE Tax Returns--Housewife Jo 
Ann Netzley made $5,500 last season. Train 
at home, VA Approved. National Tax 
School, Monsey IYB, New York 10952. 

FREE Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm, Plains. Georgia 31780. 


ESTABLISH Profitable Catalog Mall- 
order Business. Everything furnished. 
Free details. Vikari's. Box 1312PSL, Salt 
Lake City, Utah 84103. 

“MAILORDER ... stop Looking! Start 
your own business!" Methods, 1941-FD, 
Lafayette Hill, Pennsylvania 19444. 


START your own business! Make good 
money selLng knives to butchers. Write: 
Gay & Son. 1695 Westwood, Concord, 
California 94521. 


UP To $5.00 each for newspaper clip- 


ings! Free details. Philip, Box 368-N,. 
Southfield. Michigan 48075. 
WORLD'S greatest proposition — for 


Small town businessmen! Ornsteen, Du- 
Quoin. Ill. 62832. 

PIANO Tuning Learned Quickly at 
Home, Tremendous field. Musical knowl- 
edge unnecessary. GI approved. Informa- 
ton ne Empire School Miami, Flori- 
a 33 1 


ADDRESSERS And Mailers needed. 
Send Stamp ior iniormauon. Linupioorni 
Sales, 3636 Peterson, Chicago 60645, 


_I MADE $17.000 ON ONE DEAL 
YOU Can Too! Complete Information. 
eee Box 6284-B, Marietta, Georgia 
40060. 


HOW TO PREPARE YOUR OWN MAIL- 
ORDER CATALOG for Pennies . . . in- 
cluding All Popular Merchandise! Free 
Catalog-Proof! Obie, 5711-PD-14th. Brook- 
lyn, New York 11219. 


———— 


BOOKKEEPERS operate your own busi- 
ness. Details free. Universal, Box 664-P, 
Springfield, Missouri 65801. 


NEW!  *'Giant-Savings Buying Pro- 
gram.” 500.000 below-wholesale bargains. 
Worldwide. Hong Kong, etc.. drops 
pers, import secrets, samples, closeou 
government surpius. All the angles. Write: 
Vault International, 863 East High, Lex- 
ington, Kentucky 40502. 


PIANO tuning made easy. Amazing new 
pictorial method shows vou step-by-step 
which kevs to strike. Nothing else like it. 
Down-to-earth instructions. all necessar 
tools. oniy $17.95. Seven-day money-bac 
guarantee, Details free. Van Brook Co., 
Box 324-H. Oregon, Illinois 61061. 


CONCRETE Facts: Highly profitable 
home business. Experience unnecessary. 
Unlimited unique pottery designs easi 
made without moulds. Birdbaths, foun- 
-Wells, benches, etc. Chemi- 
cal coloring tormulas, Marbleglazing. Free 
illustrated brochure, Hollywood Cement- 
craft, 602 Athens Street, Altadena, Call- 
fornia 91001, 


$60.00 DAY, Manufacturing 
posts, blocks, etc. Carlane 
Rapid City, South Dakota 51101. 
1000’; PROFIT Bronzing Shoes. Bro- 
chure. D-12 Drawer 11069, Kansas City, 
Mo. 64119. 


PHONOGRAPH Records, New, 3!5c. 
Stereo Albums. Drop shipment deal. Em- 
pire, Box 1313, Pittsbureh, Pa. 15230. 


concrete 
Fremont. 


$1,000 MONTH Apartment Income, No 
investment. Secret $2. Dodd, 1014-B Wood- 
haven, Lynchburg, Virginia 24502, 


INCREASE Income Substantially! Proven 
Formula. No "'schemes'—"'plans!'"" Con- 
vincing Literature— Free. Enterprises, Box 
3412-PN, Shreveport. Louisiana T. — 

DRAFTSMEN! Operate Own DRAFTING 
SERVICE; Full, Part Time; E rience 
Unnecessary: Free Details: Roberts Com- 

pany, 1741 Circle Road. Baltimore. Mary- 
land 21204. 


BUY No 


Money-making Plan bef me 


Texas 75205. 
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WHOLESALE importing. Evervthing 
needed to start a suc.essf.! home import 
business—Fundamentals proce. res. con- 
tacts. Complete program £5.00. Monev- 
back guarantee, Free details available. 
Specialty Sales & Imports. 4808 West 
Washington Blvd.. Los Angeles. Calif. 90016. 

SELL Beautifullv Colored Social Securi- 
ty Plates, Big Profits! Free Sample! Porter 
Wright. Box 3053. Paterson. N.J. 07509. 


MAKE $46 From Square Foot Plywood: 
Jigsaw or Bandsaw necessary, Free De- 
tails. Wooderd, Bridgewater, Mass 02324. 
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70 WEEEKLY-—Home spare time. Sim- 


plified mail bookkeeping. Immediate in- 
come-—easy! Auditax, 34741D, Los An- 
geles 90034. 


a 


EASY money from snowmobiles. Small 
investment needed. Cash in on exciting 
new business. $3.00, Snomo, Ltd.. Dept. 


es a 


10, Rt. -2. Box 75. Grand Junction, Mich- 
igan 49056. 
61 MONEYMAKING 
OPPORTUNITIES 
FIBERGLASS BUSINESS BOOK. De- 


tailed brochure. 25c. IABBS, Box 400F, 
Minco, Oklahoma 72059. 


MONEY—SPARETIME OPPORTUNITY 
PANELISTS AT HOME WANTED BY 
NEW YORE RESEARCHER 

LEADING Research Firm seeking peo- 
pie to furnish honest opinions by mail 
rom home. Pays cash for all opinions 
rendered. Clients' products supplied at no 
cost. For Information write: Research 669, 
Mineola, N.Y. 11501. Dept. CF-24. 


ee 


EASY-to-start rubber stamp business at 
home in spare time. Make up to $16.50 an 
hour without experience. Facts free, Write 
to: Roberts, 1512 Jarvis, Room CR-3-LO. 
Chicago. Ill. 60626. 


EE e O 


MAKE $12.00 profit each dozen assem- 
bling Belts. Details: Send Stamp. Redi- 
kut's, Loganville 41. Wisconsin. 


RAISE Rabbits for us on $500 month 
pan Free details. White's Rabbitry, Mt. 
ernon, Ohio 43050. 


——MoáÓá— 


SPARE Time Cash — Sell Advertising 


CLIP Newspaper items. $1.00-$5.00 each. 
Details free. Walter. Box 1360-S, Erie, Pa. 


56 ACTIVE Franchise Opportunities 
available all over USA, Brochure details 
56 Franchise chances for you to have you 
own business tied with successful National 
Companies. Send name, address to W. 
Stewart, 1085 Walmut, Des Plaines, Illi- 
nois 60016, 


HOMEWORK, mailing circulars, salary! 
Free details! Cam Company, Dept 155-KR. 
Verona, N.J. 07044. 

WANT 'To Win A 
Prizewinner, Box 11569, 
Florida 33733. 


HOUSEHOLD and food products route. 
$25.00 or more daily profit. Larger repeat 
orders. Man. woman. Full. part time. Mc- 
Ness. Freeport 27. Illinois 61033. 


Contest? 
St. 


Write: 
Petersburg, 


EXTRA Income at home in Spare Time! 
Booklet shows g= how to start your own 
business with Classified Advertising. Only 
$1.00. Martin. Popular Mechanics. Dept. 
P-12, 575 Lexington, New York 10022. 


ART TALENT? Make money right away. 
Course may not be necessary. Free bro- 
chure. Famous American Studios OM, 
Spring Park, Minnesota 55384. 

HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 
what to write, where and how to sell, and 
supply lists of editors buying from begin- 
ners. Small checks can add up to worth- 
while extra income, Write to sell, right 
away. Send for free facts. Barrett, Dept. 
C-86-L1, 6216 No, Clark. Chicago 60626. 


FREE! 60 Lazy Ways To Strike It Rich! 


Stamped, self-addressed envelope. Finder- 
hood (SC-24), 15 West 38th, N.Y. 10018. 


208 | POPULAR SCIENCE 


to make money 


FREE. 206 Easy vara 
ing new products— 


taking orders for excit 
spare time. Send name, age. for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept. 18-LM Chicago. 

$500-$800 MONTHLY. Raise small labo- 
ratory-breeding stock for us. We supply 
equipment, breeders, instructions. Illinois 
Research Farms, Dept. SP-12, 2711 Justen, 
McHenry. Illinois 60050. 
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FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-11. Plains, Ga. 31780. 


MAKE money writing short articles at 
home. $5.00 to $10.00 for short para- 
graphs. Booklet tells how, what. and in- 
cludes where to sell directory. Send $1.00. 
Seery Enterprises, Dept. M, 1607 Wakon- 
da. Waterloo. Iowa 50703. 


$100 WEEKLY Possible. 
Mailing our Circulars. 
nished. Details. send 


Spare Time. 
Everything fur- 
stamped  self-ad- 


| dressed envelope immediately, Enterprises. 
Box 16143-PS, Phoenix. Arizona 85014. 


1- 


$200.00 FROM sheet 14” Plywood (Scrap) 
Details 25c. Novelties, 610 So. 24th. Elwood, 
Indiana 46036. 


MAIL Order World. New Issue. Bar- 
gains. Products. Sources. Sample Copy 
$1.00. Bruce. Box 277, Stoney Point, North 
Carolina 28678. 


NEED MORE MONEY? Start unique 
business. Information free. Smith, 529-P 
Chadwick. Goleta, California 93017. 

HOMEWORK Pays! 75 Companies Beg- 
ging for Sparetime Workers! Complete In- 
structions, List. $1.00. Opportunities. Box 
1107i-EL. Indianapolis, Indiana 46201. 


INTERESTED in Mailorder? Write: Ad- 
vance, Box 24, La Grange, Ill 60525. 

SELL Books by Mall. 400° profit. Royal. 
Box 450-M, Cleveland, Ohio 44127. 

WANTED! Addressers — Commission 
mailers. Stamp required. Ooton Distribu- 
tors, 122-SP Duke Drive, Portsmouth, Vir- 
ginia 23703. 


AMERICAN Flag For Auto Aerials. Sam- 
ple, Details. 50c. Aleslagle, 1463 Stroop. 
Kettering. Ohio 45429. 


PLASTERCRAFT Handbook — Illustrated 


and Photographs--$3.00. McNamara Enter- |` 


prise, 416 Millstone Ct., Rochester, Michi- 


°° | gan 48063. 


"HOW to Develop & Cash in on Ideas." 
Procedures given in book. Helps you get 
independence, security. 54.95. The Run- 
Nels Co., 3025 Alton Rd., Ft. Worth. 
Texas 76109. 

LEARN the secrets of repairing junk 
batteries. ‘Fabulous Profits" at home. 
Batleryman, Palm Desert, Calif, 92260. 


— 


HOMEWORKERS! 200 Companies—48 
page Directory. FREE details. Quest En- 
terprises. Box 6029, Dept. 212, San Jose, 
California 95150. 


STOCK Market—Get "Wise Investing 
50 $aving ideas. Send $1.00 Schrader, 800 
Colonial, Forty Fort, Penna. 18704. 


HOME Addressers—Commission Mailers 
Wanted! Send 12c stamps. information. 
Smith, Box 2469-PS, Newark, N.J. 07114. 


—  —Ü —— À 


$20.000 ANNUALLY You Can Make in 


Auto Sales, $3.00. Mar-lo Products, 8150 
Eoselawn, Dept. +5, Detroit, Mich. 48204. 


$150.00 WEERLY From Classified Ads. 
Rush 25c for Details. Smyre's, Newark, 
New Jersey 07101. 


FREE Information! How to start profit- 
able, private mail delivery system in your 


area. Speedymail, Box 45438, Miami 

Beach, Fla. 33141. aS 

62 EMPLO Y MENT 
INFORMATION 


FOREIGN and USA job opportunities 
available now. Construction, all trades. 
Earnings to $3,000.00 monthly. Paid Over- 
time, travel, bonuses. Write: Universal Em- 
ployment, Woodbridge. Connecticut 08525. 


HIGH Paying Overseas Jobs. Construc- 
tion. other Projects, Bonuses. Travel Ex- 
penses, Extras. International Information, 
109. Cortez. Florida 33522. 


OVERSEAS JOBS—Arabian Gulf, Viet- 
Nam, Europe. Asia, North Africa, South- 
west Pacific. Job Directory. application 
form $2. Foreign Jobs Researchers, Box 
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AUSTRALIA Wants You! Government 
Assisted Passage. Unlimited Opportunities. 
Latest Government Information and Forms. 
$1.00. Austco, Box 3623-F, Long Beach, 
California 90803. 


BOOMING Australia. Splendid oppor- 
tunities for advancement, retirement, Gov- 
ernment assisted transportation. 1969 
Handbook 51.00. Guaranteed. Associated, 


Box 17-C12. Lafayette. California 94549. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
; Research Specialists, 


83-45 Vietor Ave., 


Elmhurst. N.Y. 11373. 
INFORMATION On Any Book or Product. 
PEREN, Box 867P, Richmond, Virginia 


LOCATING Service. Any Item. Product. 
Jake Barraco, 478-B Gardner, South 
Beloit, Illinois 61080. 


66 AGENTS WANTED 


YOUR Own business— Suits $1.50; Over- 
coats 65c; Mackinaws 35c; Shoes 12!5c; 
Ladies' Coats 30c; Dresses 15c. Enormous 
profits. Catalog Free. Nathan Portnory As- 
aa SÉ 2109-J Roosevelt Road, Chicago 
9, Il. 


EVERY man a prospect. Refundable sales 
kit offer showing line belt buckles. tie 
clasps, money clips, cuff links, lapels, iden- 
tication badges, individualized with cus- 
tomer's name and emblems. Cap badges for 
ropes ad bus, taxi, police, firemen, also 
postal. letter carriers and heavy construc- 
tion emblems. Choice 3000 emblems. Hook- 
fast, Box 1088-PS, Providence, R.I. 


MAKE $50.00 daily selling air-operated 
vacuum cleaners to service stations. Free 
details. Inka Industries, 2405 Crocker, 
Houston, Texas T7006. 


LIFETIME Income. Business Loan Rep- 
resentative. Write: Financial, 28 E. Jack- 
son, Suite 1204-X2, Chicago 60604. 


ESTABLISH Your Own Business. Low 
Prices On Used Clothing, Shoes, House- 
nold Goods. Unlimited Profits. Free Cata- 
log. Northwestern Distributors, 2129 North 
Western Avenue, Chicago, Illinois 60647. 


67 SALESMEN — DISTRIBUTORS 
WANTED 


DO You wish to use or sell a plant food 
that is field proven, shows the greatest 
results at lowest cost? Something different 
in sales and use. Big monthly income 
or get vour fertiliier FREE. Campbell's 
Gro-Green. Rochelle 275, Illinois 61068. 


YOUR free copy of World's biggest Sales 
Magazine tells you how and where to make 
more money on your own in selling. Write 
Specialty Salesman Magazine, Desk 6B. 
307 North Michigan, Chicago 60601. 


SELL Advertising book matches. Write 
us today; we put you in business by return 
mail, handling complete line ad book 
matches in demand by every business right 
in your town! No investment; everything 
furnished free! Top commissions daily! 
Superior Match, Dept. P1268, 7530 3S. 
Greenwood, Chicago, Ill. 60619. 


EARN BIG MONEY Soliciting Delin- 
quent Accounts. General Finance Com- 
pany, 304-B Pickwick Building, Kansas 
City, Mo. 64106. 


NEW Car Thief Signal, Lightning Seller. 
Samples for trial. Northwest Electric, Ave.. 


495 Mit-hell, South Dakota 57301. 


BIG earnings selling Hertel Bibles. New 
J-dimension cover, finest reference edition 
sells fast. Demonstrator furnished, Big 
commissions, International Book, Dept. P, 
Box 118. Wichita. Kansas 67201. 


FREE. 206 Easy Ways to make money 


| taking orders for exciting new products— 


spare time. Send name, age. for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept. 18-LS, Chicago. 


“SELL Advertising Ball Pens—Special- | 


ties—Calendars. Kit $1.00. Refunded First | 


Order. Or Free Details. Fleming, 6535-PS 
Cottage Grove, Chicago 60637." 


68 REMAILING SERVICES 


SUDDEN Remails 25c—$3.00 Monthly. 


P. O. Box 1259, Las Vegas, Nevada 89101, 


ALASKA  Re-Airmails. Singles  50c, 
Monthly $5.00. KARMS, Box 2463-B, Ko- 
diak, Alaska 99615. 


LAS VEGAS-—Best Re-mail Address, 25c 


single. $3.00 monthly. Instant Service. 
Business Remail Specialty, 1145 June Ave- 
nue, Las Vegas. Nevada 89104. 


NEW YORE & Long Island—25c each. 
$3.00 Monthly. Box 291D, Flushing, New 
York 11361. 


MIAMI remails 25c. Monthly rates. PS 
Box 1266, Coral Gables, Florida 


SOUTH America Registered re-airmails 
$1.00 Confidential. Leon, Box 360, Guaya- 
quil Ecuador. 


KANSAS CITY, Kansas, Missouri, Con- 
fidential Remails 25c. Receiving, Forward- 
ing. Information Free. Midway Enter- 
prises, Inc., 3115-H South 45th Street. 
Kansas City, Kansas 66106. 


REMAIL Houston. Secret and discreet 
receiving and forwarding. Monthly. 25c 
single. 8050 Main, Houston, Texas 77025. 


WORLD-WIDE Receiving and Forward- 


ing. Confidential. Prompt. Reliable. Per- 
manent Address, Cable, Phone Service. 
Alaska. Hawaii. Canada, U.S.A., Puerto 


Rico, British West Indies, South America. 
Africa, Europe, «ia. House of Darwin, 
613 CNBank Building, Fort Worth, Texas 
76102. 

RECEIVING-Forwarding. $3 monthly. 
Hedgpeth, 406-PS, South Second, Alham- 
bra, Calif. 91802. 


BOSTON  Forwarding—$3.00 Monthly 
Remails 25c. Dad-PS, Box 651, Waltham 
Massachusetts 02154. 


VIEUX CARRE, 25c, E] Salvador. $1.00 


AFF, 922 Royal, New Orleans, La. 70116. 


69 CONTESTS 


WIN MONEY EVERY MONTH 
WORKING contest and puzzles, Free de- 
tails . . . NO MINORS. International 
Contest Club. Box 10153, Dept. PS-6, Kan- 
sas City, Missouri 64111, 


70 AUTHOR'S SERVICE 
WANT Your Book Published? Learn how 
we publish. advertise, promote, distribute, 


Many successes. Free booklet PS, Vantage, 
120 West 3l, New York. 


72 EDUCATION & 
INSTRUCTION 


COMPUTER PROGRAMMING—the big 


ronto. 


MISSOURI Auction School GI Ap- 
proved. Free catalog. 424-05 Nichols Road, 
Kansas City. Mo. 64112. 


EARN Your Degree In Electronics En- 
gineering. Highly Effective Home Study 
Courses In Electronics Engineering Tech- 
nology and Electronics Engineering Mathe- 
matics. Free Literature. Cook's Institute 
Of Electronics Engineering, P. Q. Box 
PER Houston, Texas 77036. (Established 


BOOKKEEPERS — Operate Your Own 
"Dollar-A-Week'" System. Ellis, Box 203, 


Cedar Grove, North Carolina. 


EANO Tuning quickly learned with home 
stu 
Tun 


course. Diploma granted. American 
e School, Gilroy, Calif. 95020. 


DEVELOP Mind Power, personality, 
memory while asleep! Free details, SLRA, 
Box 24-SF, Olympia, Washington. 


LEARN Auctioneering, Free Catalog. 
Reisch Auction College, Mason City 3. Ia. 


LEARN Civil and criminal investigation 
at home. Earn steady. good pay. State age. 
Institute Applied Science, 1920 Sunnyside, 
Dept. 33C. Chicago, Illinois 60640. 


FCC First Class License in six weeks— 
nation's highest success rate—approvec 
for Veterans Training, Write Elkins Insti- 
tute. 2603A Inwood Road., Dallas, Tex 
15235. 


EARN as xou learn. camera repair. Na- 
tional Camera Repair School offers ac- 
credited Home Study Course—instructions, 
texts. tools and practice equipment, Free 
information, Write NCRS, Dept. EE, En- 
glewood, Colorado, today. 


COMPLETE Your High School at home 
in spare time with  "7l-year-old school. 
Texts furnished. No classes. Diploma. In- 
formation booklet free. American School, 
Dept. X946, Drexel at 58th, Chicago, Illi- 
nois 60637. 


BE A Real Estate Broker. Insure securi- 
ty for yourself and your family. Study at 
home. Prepare for state examination. Write 
for Free Book today. Weaver School of 


Real Estate. 3519-R Broadway, Kansas 
City. Mo. 64111 
USED Correspondence Courses and 


Books sold and rented. Money back guar- 
antee. Catalog free. (Courses bought.) Lee 
Mountain, Pisgah. Alabama 35'765. 


SECOND Chance For High School Drop- 
outs. Get diploma at home in spare time. 
Full credit for previous schooling. No 
classes. GIVEN FREE Booklet on finishing 
High School at home. Government advice 
for drop-outs. aptitude test. Write: Acad- 
emy for Home Study. 425 S. Dearborn. 
Dept. 84-9271, Chicago, Illinois 60805. 


GET A British Diploma in Color, Phi- 


losophy, Biochemistry, Radionies, Home- 
opathy. 35 courses. Curricular free. Dept. 
PSM. Braintridge Forest School. "Lodge'' 
Braintridge Forest, Balcombe, Sussex, 
England. 

ELECTRONICS DEGREE (ASEE) 
earned by combination correspondence- 


resident program—five semesters corre- 
spondence, one semester residence. Credit 
given for practical experience. G.I. Bill 
Approved. Free catalog. Write: Grantham, 
1503 N. Western. Hollywood. Calif. 90027. 


USED Courses! Books! List 10c. Smiths’, 
124 Marlborough, Salem, Mass. 01970. 


GRAPHOANALYSIS — Learn scientific 
handwriting analysis for profit. pleasure. 
Free sample lesson, catalog reveals plan. 
Write IGAS. Inc.. 325 Jackson, Dept. 
2K 5-1, Chicago 60608. 


SMALL ENGINE SPECIALISTS make 
big money. Lincoln Tech will qualify you 
to diagnose. adjust. repair or rebuild all 
outboard motors and small engines by 
shop method home study. Big pay jobs 
open, or start your own profitable busi- 
ness. Write for folder and application. Lin- 
coln Technical Institute, Dept. PSC, 472 
Market St., Newark, N.J. 0/105. 


OPERATE Collection Agency ‘‘Little 
Gold Mine!" Franklin Credit, Roanoke, 
Virginia 24004. 


EARN College Degree Through Experi- 
ence, All Subjects. Send $1.00 for Infor- 
mation To Reverend Ken Hannum, Illinois 
Christian College. 537PS South Dearborn. 
Chicago, Illinois 60605. 


GAME Warden, Government Hunter, 
Forestry, Park and Wildlife Services an- 
nounce job openings regularly. Prepare at 
heme for outdoor work, good pay, security. 
Complete information Free! Write North 
American School of  Conservation-PW, 
Newport. California 92660. 


PENMANSHIP Corrector. Improve poor 
penmanship quickly. Details free. Ozment. 
Box 665-35. St. Louis, Missouri 63188. 


| SUPERIOR Auction School. Nation's Top 
Auctioneers Own and Instruct. 120 East 
Cerrogordo. Decatur, Ill. 62523. 


COMPUTER Programming— Train your- 
self using “Programmed Instruction 
Texts." Why pay for expensive correspond- 
ence courses, Advance through texts at 
your pace. Pay only as vou progress. For 
details—- Write: Uni-Tea Learning Center. 
315 Walt Whitman Road. Huntington Sta- 
tion. New York 11746. 


TEACHERS of Kindergarten through 
eighth grades—exciting prepared lessons. 
Catalogue 25 cents. Include school and sub- 
jects taught. Box 65, Monroe, Connecti- 
cut 06468, 


WATCH Repairing. Swiss and Ameri- 
Can Watches. Develop skill step by step in 
spare time at home. Diploma awarded. 
Tee sample lesson. Chicago School, Dept. 
WM. Fox River Grove. Ill. 60021. 


73 CARTOONING, 
SIGN PAINTING 


LEARN Cartooning at home. Free book 
"Eey To A Cartoon Career." Write: Cars 
tooning, Box 3176-C, Colorado Springs, 
Colorado 80907. 

"HOW TO MAKE MONEY WITH SIM- 
PLE CARTOONS''—Everyone who likes to 
draw should have this book; Free. Write: 
Cartoonists' Exchange, 1912 Pleasant Hill, 
Ohio 45359, 


SIGN Painting — Instructions. Brushes, 
Eauipment. Free Cataiogue. Kaufmann 
Supply, Centertown, Missouri 65023. 


23 LESSON Compact Cartoon Course 
And Cartoonist's Magazine $2.00! Tooners, 
Box 30361, Lincoln, Nebraska 68510. 


74 ART INSTRUCTION 


LEARN to paint: Antique, Grain, Guild, 
Marbleize. complete $4.95. Arts & Hob- 
bies, 717 Prospect Ave., Scranton, Penn- 
svlvania 18505. 


6 DETECTIVES 


DETECTIVE Course, Free Information. 
Universal Detectives, Box 8180E, Universal 
City, California 91608. 


DETECTIVE Training—for free informa- 
tion write to 1917S North Kenneth Ave., 
Chicago, Illinois 60639. 


DETECTIVE Course, Free Information. 
Criminology Institute, Box 202, Geronimo, 
Oklahoma 73543. 


DETECTIVE Profession. Home Study. 
Lapel Pin, Certificate. Future 2759CB 
West Broadway. Los Angeles, Calif. 90041. 


77 LOANS BY MAIL 


BORROW $1,205 Airmail! Repay $47 for 
36 months. State licensed. Postal Finance, 
Dept. 11-T, 200 Keeline Building, Omaha, 
Nebraska 68102 


E 


PAY Bills! Have cash left over, $39.65 
repays $1000 in 36 months. Write for de- 
tails. American Loan Plan. Dept. - 
OBO2, City National Bldg., Omaha, Ne- 
braska 68102. 


WHOLESALE 


/9 BUY IT 
BARGAINS! Buy Wholesale and Below! 
Name Brands. Appliances, Furniture, 


Holland, Michigan. 


500.000 BARGAINS below wholesale. 
Buy name brand merchandise 10c on dol- 
lar. Closeouts, Surplus, Imports. Dropship 
merchandise. Save $1,400, new automo- 
biles. Free details. International Buyers, 
Box 4633-PS, Colorado Springs, Colorado 
80909. 


750.000 PRODUCTS Wholesale! Terrific 


Bargains! Wholesalers, 1265 Broadway, 
New York. N.Y. 10001. 


ELECTRIC Guitars, ampliflers, whole- 


sale. Catalog 25c. Carvin, PSW, Valley 
Center, California 92082. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES - 


ADDRESS Stamp $1.50; Signature $2.80. 
Catalog. Carrols, McLoud. Okla. 14851. 
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34 PRINTING, 


MULTIGRAPHING, ETC. 


~ 1000 GUMMED Address Labels . 
$1.00. Walt's; Box 966, South Bend. Indi- 
ana 46624. 


RAISED Letters—Business Cards. Sta- 
tionery, etc. Samples. Bargain Price list 
free. Pioneer PS-12, Island Park. N. Y. 
11558. 

MIMEO Owners: turn vour mimeo into 
a printing press with electronic stencils. 
Free instruction, samples. introductory 
offer. Seaview-F, 212-26 48th Ave.. Bay- 
side. N.Y. 11 364. 


THERMOGRAPHED business 
$3.49-1000. Samples Free, Gables, 
Clifton, Glenshaw, Pa. 1511 6. 


BUSINESS Cards — 1. 000 — - $4. 10. post- 
paid. Goodall, 68A Joost, San Francisco, 
California ! 94131. er viera 2 

OFFSET Printing. Prompt 
Mn Bol ene, 63E Falls, 


AMAZING Business Printing values. 
bo ap ME Print Shop, Box 5'6P, Green- 
ville, R I. 02828. 

PARCHMENT. Crystallon, Gold business 
cards—other printing. Marchione, Box 
189, Smithtown, New York 11787. 
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cards. 
405G 
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service. 
Rocky Mount. 
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500 QUALITY Gummed Labels, F Lines | 


Printing. 50c Postpaid. Prompt. Poseal. 


Box | 505. Elgin. Illinois (60120. — eae 
OFFSET Printing, Bl.5x11, $8.50. Mail 
Order Printing Co.. Fall River, Wis. . 53932. 
FREE Literature: Address Labels, Busi- 
ness Cards, Printing, Rubber Stamps. Jor- 
dan's, 552 West O'Connor, Lima, Ohio 
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DELUXE business cards, samples. Scott 
Company. 603 Sixth, Lincoln. Ill. 62656. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINTING Outfits, ‘type. supplies. Send 
dime for illustrated supply book and sam- 
ples, Kelsey, Inc,, H-8, Meriden, Connecti- 
cut 06450. 


PRINTING Presses, Type. Supplies. 
vg B Turnbaugh Service, Mechanics- 
burg, Pa. 


— rr — M 


SS 


—RRÓÓÁ 


MAKE your own self- moulding rubber 
stamps and printing cuts, Plexirubber, Ar- 
gyle 2, W , Wisconsin. 


SAME Day shipment on ‘rubber stamp 
supplies. Revised wholesale price list No. 
5 free. Star Stamp Supply. 732 Federal 
Chicago, Ill. 60605. 


RUPBBER Stamp Outfits,  Bupchlen. Kie- 
wiet, 30239 Barney Koad. Kalamazoo, Mici- 
izan 49007. 


83 OLD GOLD, JEWELRY 
WANTED 


HIGHEST Cash for Gold. Jewelry, Gold 
Teeth, Rings, Diamonds. Watches, Silver. 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Fre- 


————— — 


cious Metals, 6 E. Monroe. Dept. 1157. Chi- | 


cago 606003. 


CASH Immediately For Old Gold. 
elr», Gold Teeth, Watches. Diamonds, 
verware, Platinum, Mercury, 
Free information. Rose Industries. 
East Madison, Chicago 2. 

WANTED—gold, 
form), mercury. 
mot’s, 1067 Bridge St., 
Mich. 48504. 


89 WATCHES, CLOCKS—SALES 
& SERVICE 


WATCH and clock 1 repairing books Free 
Catalog, North American, Box 77-BZ, Fox 
River Grove, Ilinois 60021. 

USED Wrist, Pocket Watches—$3.00 up. 
Free list. Southern Watches. 5. PS, South 
Wabash. Chicago 60603. 


Jew- 
Sil- 
Spectacles. 
29-Y 


7 o———9ÀÁ ea 


silver, platinum (any 
Information free. Wil- 
Grand Rapids, 
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WATCHMAKERS' -— Jewelers’ “Catelon. 
Surprise, $1.00. Watchmaking 
Tools $35.00. Bengall's. 17942. 
Encino, Moi 91316. 


210 | POPULAR SCIENCE 


Course, . 
Ventura, : 


| Industries, Penrose 3. Colorado 81240. 


90 GIFTS 


COLOR GIFT CATALOG. Learn How 


| You can get Free Gifts for vourself and 
| others, 


Mail 25c Cash or Stamps. 
Assini PS-12. 270 Marvin Ave., 
sack. N.J. 07671. 
PLAY FISH FOR IT- —HAVE PUN 
A Fishing Game for all Fishermen. 
Species of Fish Beautifully Colored. 
$4.00 check: Bullara Enterprises. 
Sorin Altavista Bivd.. Holiywood, 


XMAS Gift from Orient. Airmail: 
Kangting Rd.. Taipei, Formosa. 


Peter 
Hacken- 


Calif. 


242 


FREE Circuli. Useful gift itema. Low 
cost self-improvement books. D. W. Bahr, 
PS-1168, 5860 Lilac Lane, Hales Corners, 
Wisconsin 53130. 


91 FOR THE HOME 

FREE Heat! The equivalent of one to 
three extra registers for your basement. 
without increasing vour fuel bill! For de- 
tails. send $2.00 to: P.O. Box 1785, Sta. 
A, Canton. Ohio 44705. 


92 MODELS —SHIPS, 
PLANES, ROCKETS 


SHIP Models, Kits, fittings, plans, books, 
tools, engines, motors. Big illustrated cata- 
los 50c. Mass. residents add 3% tax. James 
Bliss & Co., Dept. PS, Route 128, Dedham, 
Massachusetts 02026. 


SHIP and Yacht model flttings: Pine 
construction Hull Kits; blueprints. Send 
50c for Illustrated catalog. A. J. Fisher, 
Inc., 1002 Etowah Avenue, Royal Oak, 
Michigan 48067. 


M geri models catalog 25c. Scientific, 
,100 Monroe, Newark. N. J. 07105. 
ROCKETS, New Illustrated Catalog 25c. 
single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras. 
technical information. Fast Service. Estes 


ROCEETS!! Kits, aingle- multistage., 2000 
feet altitude — Powerful motors — ‘Tubes 
Cones Parachutes Launchers. 
Giant Illustrated Catalog — rocket data 


sm — = 


— diagrams — 25c. Rush Delivery. Cen- 
turi Aerospace, Box 1988a, Phoenix, Ari- 
zona 85001. 
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NEW illustrated catalogue-$1.00, refund- 
able. Collector's grade ship models. kits. 
bottle models. The Privateer, P.O. Box 
51523. New Orleans, Louisiana 70150. 

SHIP Model Kits—Schooner America, 
Frigate Essex, etc. Fittings, Plans, Books. 
40 Fuge Catalog 40c. Model Shipways. 
Folio P , Bogota, New Jersey 0603. 
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gains. Send 25c—Hobby, 
Britain, Conn. 0605%. 


Box 11065. New 


ROCKETS! Ftyinz models. Engines, be- 
ginning through advanced. Cutulog 25c. 
Rocket Develop-:cnt Cornoration, Route 
3-5. Sevmour, Ir..iana 41214. 


93 ELECTRIC TRAINS, 
RACEWAYS 


LIONEL Train Bargains Bulletin 10c. 
Catalog 25c. Oid Trains Bought. Soll. Re- 
paired. Mack Brothers. 2041 Chicago Ave.. 
Chicago 60622. 


94 FOR 


INVENTORS 


INVENTORS: Your ideas and inventions 


(patented; unpatented) expertly searched, 
developed for commercial appeal and cash 
royalty sales to manufacturers by profes- 
sional Invention Developer with excellent 
record of experience. B.S., Industrial En- 
gineering; United States Patent Office 
former Patent Examiner; United States 
Government former Patent Advisor! Second 
decade reliable service. Member: United 
States Chamber Commerce. Free ‘‘Inven- 
tion Record” and "Recommended Protec- 
tion Procedure." Airmailed! Write: Ray- 
mond Lee. Invention Developer, 230-V 
Park Avenue, New York Citv 10017. 


== 


U. S. Patent Office Searches, 234 BEroad- 
War. Room 3615. New York. Free Inven- 


' tion Certificates. 


— 


TRAINS—Boats—Racers: 48 Pages Bar- | 
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PATENT SEARCH SERVICE For law- 
yers., Companies, Inventors. Confidential 
report" including copies of related United 
States patents rushed ‘‘Certified Airmail.” 
Free! Information. Write: Congress Patent 
Search Company, 911-A Warner Building, 


| Washington. D.C. 20004. 


PATENT Searches complete and thor- 
ough. Related copies Air Mailed with 
maximum speed. $6.00. Free ‘‘Protection 
Forms" and “Patent Information." Write 
American Patent Search Company, Dept. 
i4 l4th St., N.W., Washington, D.C. 


PATENT Searches, professional patent 
development of inventions by Licensed Pro- 
fessional Patent Engineer and U.S. Pat- 
ent Office Former Examiner with staff of 


| engineering specialists in all fields of in- 


ventions. Expert searches performed in the 
U.S. Patent Office. Your inventions and 
ideas engineered for maximum patent pro- 
tection and greatest commercial value. In- 
ventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection ‘‘Inven- 
tion Certificates" and further interesting, 
valuable Patent Information. George Spec- 
tor, U.S. Patent Office Former Examiner, 
Woolwor th Building, New York. 


PATENT Application Financing, Free 
Patent Search Pian, Global Patent Divi- 
sion, 2420 Vith, Oakland, Calif. 94605. 


PATENT Gatlin including copies of 
related U.S. Patents. Inventors, attorueys, 
manufacturers use our “Worldwide” Air- 


mail service! Invention Record'" form 
and "Information Every Inventor Needs," 
send free! Hayward Company, 1029F Ver- 
mont Ave., Washington 5, D.C. 
QUALITY PATENT SEARCHES! Pre- 
ferred by Professional Inventors, Law- 
yers, Manufacturers. "'Coniüaential Re- 
port" Including related United States 
atent copies "‘Airmailed Certified." Free 
nformation! United States Inventors 
Service Company, au1-X tS aaa Strect, 
N. W.. Washington, D.C. 20005. 


PATENT Searches including Maximum 
speed, 1ull airmail report and closest pat- 
ent copies, $6.00. Quality searches expertiy 
administered. Complete secrecy guaran- 
Leed. Free Invention Protection forms and 

"Patent Information." Write Dept. 4, 
Washington Patent Office Search Bureau, 
TLI- l4th, N.W.. Washington 5, D.C. 


—— 


INVENTORS—Do you want to sell or 
license your Invention on cash or royalty 
basis? Write: Kessler Corporation, C-712- 
FI. Fremont. Ohio. 


———— 


PERPETUAL Motion Journal 4/$23. In- 
formation free. 1616 Compton PS12, St. 
Louis 63104. _ 


IMMEDIATE PS for Patent A sica: 
Lions, free Patent Searches. Write ior de- 
m Universal Patents, 184-B Marion, 

hio. 


PATENT — ds hour service. Inu 
business since 1947. Airmailed report with 
copies of nearest pateris. For FREE In- 
vention Protection Forms, write Miss Ann 
Hastings. Patent Searcher. P. O. Box l'i6, 
Washington. D. C. 20044. 


95  INVENTIONS WANTED 


MANY million dollar corporations have 
authorized us to locate new products, 
FREE ‘Directory of 500 Corporations 
Seeking New Products." For iniormaticu 
regarding development, sale, licensing of 
your patented unpatented invention, 
Write: Raymond Lee Organization, 230-W 
Park Avenue, New York City 10017. 


I -—— as 
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INVENTORS: Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products, Complete 
information free. Institute of Americun 
Inventors, Dept. 30C, 635-F Street, N.W., 
Washington, D. 3 70004 
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INVENTIONS Promoted—For Cath— 
Royalty Sales with Manufacturer Cuon- 
tacts. George Spector, Licensed Invention 
Engineer. Woolworth Building, New York. 
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INVENTORS: Protect your ideas! Free 
“Recommended Procedure." Washington 
Inventors Service. 422-G. Washington 
Building. District of Columbia, 5. 


INVENTIONS wanted, Patented: unpat- 
ented. Tremendous Manufacturers lists. 
Global Marketing Service, 2420F 77th, Oak- 
land 5, Calif, 


INVENTORS! Outright cash sale or 
royalties for your inventions. Patented. 
Unpatented. Active demand from our client 
manufacturers, Financial assistance avail- 
able. Write Dept. 30, United States Inven- 
tion Brokerage, 78 Wall Street. New York. 
N.Y. 10005. 


INVENTORS! Sell your invention for 
cash or royalties! Our client manufactur- 
ers eagerly seek new items. Patented, Un- 
patented. Financial assistance if needed. 

5 Years proven performance. For free in- 
formation., write Dept. 17. Gilbert Adams, 
Invention Broker, 8 Wall St.. New York. 

INVENTORS! We will develop, sell your 
idea or invention, patented or unpatented. 
Our national manufacturer-clients are ur- 
gently seeking new items for highest out- 
right cash sale or royalties. Financial as- 
sistance available. 10 vears proven perfor- 

mance. For Free information write Dept. 
54, Wall Street Invention Brokerage, 79 
Wall Sti Street, New York. N.Y. 10005. 


J INVENTORS! Don't sell your invention, 
batented or bero Pei ener until you receive 
our ener. Eag Development Company, 

Dept. S . 19 Wall Street, New York 5, N.Y. 

INVENTIONS wanted immediately for 
promoting on cash or royalty. Patented. 
unpatented. Free booklet outlines rovalty 
rates, requirements. Write Kessler Cor- 
poration, C-712-IW, Fremont. Ohio. 


WE either sell your invention or pay 
cash bonus. Write for details. Universal 
Inventions, 298-G, Marion, Ohio. 


99 FOR SALE MISC. 


SAF-T-ARM, Amazing ladder stabilizer. 
Information: Fracon Company. Inc., 690 
Wellesley St., Weston. Mass. 02193. 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold, 
Ores analyzed. Mercury Terminal, Nor- 


wood, Massachusetts 02062. 


101 EMBELMS & BRASSARDS 


NAZI! Relics 2'x3' 
trated-List, $3.00. W. 
St. Louis, Mo. 63158. 


flags with Illus- 
W. =2-S, Box 2063, 


102 TREASURE FINDERS & 
GEIGER COUNTERS 
"TREASURES, VALUABLE COINS, 


GOLD. SILVER jewelry and relics easily 
found with White's metal-mineral detec- 
tors, designed especially for the prospec- 
tor and Treasure Hunter. BUDGET 
TERMS, Free Catalog: White's Electron- 
ics. Inc., Room 361, Sweet Home, Oregon 
7386.’ 


NEW Sensitive Treasure Metal Detec- 
tors. New low prices. Professional models 
trom $29.95 to $129.50. Write for free cata- 
log today. Jetco Electronics, Box 132-PS, 
Huntsville, Texas 77340. 


FIND buried treasure with new revolu- 
tionary analytical metal detector. Features 
ne button tuning, piers e tuning, 

udspeaker, negligible iw: pickup, 
greatest range, Free cata Gardiner 
Electronics. Dept. 1, 4729 N. Tth Ave. 
Phoenix, Ariz. 85013. 


TREASURE Hunters! Prospectors! 
Rockhounds! Hobbyists! Find gold, silver, 
relics with world famous Detectron Metal 
Detectors. Free booklet. Terms available. 
Delivery immediate. Detectron, Dept. PS- 
12, P.O. Box 243, San Gabriel. Cal. 91778. 


TREASURE Hunters! Prospectors! Rel- 
co's new instruments detect buried goid, 


silver. coins, minerals, historical relics. 
Transistorized. Weighs 3 pounds. $19.95 
up. Free catalog. Kelco-A41, Box 10839, 


Houston, Texas 17018. 
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URECON metal finder, 8" head, transis- 


torized. $37.50. delivered. URPA Corp.. | 
` dianapolis. Indiana 46201. 


6304 Beechwood. Sarasota. Fla. 33581. 


FISHER 'METALERT'' award-vinnin 
Model 70. Brand new treasure and meta 
detector for exciting results! Unsurpassed 
sensitivity. Use anywhere. even beaches 
and streams, For Free literature write 
Fisher Research, Dept. PS12, Palo Alto. 
California 94303. 


POWERFUL Metrotech Locators Detect 
Gold. Silver, Coins, Relics. Moneyback 
Guarantee. Terms, Free Information. Un- 
derground Explorations. Dept. D, Box 793, 


| Menlo Park, California 94025. 


"METAL  locators-Accessories. Write: 
Detectors, Inc.. Box 101-B, Springfield, 
Va. 22150."' 

SPECTROGRAPHIC Analysis. Ores, 


Rocks, Metals. Complete semi-quantitative 
check for 63 elements. $15. MTS. Box 
188P, Kansas Citv, Mo. 64141. 

METAL Locators $27.50 Complete. Pow- 
erful, Rugged, Lightweight, Polished Alum- 
inum Construction. Transistorized. Speak- 
er. Professional. Impressive Gift. Satisfac- 
tion or money back. Roth, Box 2548PC, 


Hollywood, Cal. 90028. 
103 OF INTEREST TO 
WOMEN 


HAVE Profitable Sparetime Hobby Lac- 
ing and Assembling our beautiful products! 


Cuties. Warsaw 15, Indiana 46580. 


“PROPHET Elijah Coming Before 
Christ" Wonderful Book Free. 58 Megiddo 
Mission, Rochester 19. New York. 


$100.00 WEEKLY Possible Home Typing. 
Guaranteed Moneymaking Instructions, 
$1.00. Davy's Opportunities, Box 730-B, 
Holland, Michigan 49423. 


$75.00 THOUSAND. — Addressing! 
Longhand, Typewriter. Information, send 
stamped self-addressed envelope. Brewster, 
Box 1348- YT, Clearwater, Florida 33511. 


HOW to Make Money Writing Short 


Paragraphs. Information Free. Barrett, 
60626 C-86-L3, 6212 N. Clark, Chicago 
60626. 


WANT to Make Money Selling Exciting 
New Products, Send name for free 5 Month 
Subscription. Opportunity Magazine, Dept. 
18-LO, 850 N. Dearborn. Chicago. 


HOMEWOREERS! 82.00 Hour Possible 
Sewing Babywear, Aprons. Kutiekay, P. O. 
Box 9194 PS. Fort Worth, Texas 76107. 

HOUSEWIVES! Teachers! Get ready for 
a job that can pay vou up to $700 a 
month as a tax preparer. Enroll in the 
H & R Block Home Study Tax Course. 
See our ad on page 23. 


$500. MONTHLY possible — clipping 
News at home. No experience. Free In- 
formation—send stamp. American, Box 
11056, Kansas City, Kansas 66111. 
WORKERS Needed! $15-530 Per Dav 
Addressing Envelopes. Longhand. Type- 
writer, For Information Send Stamped 
Addressed Envelope. Box 2815, Abilene, 
Texas 79604, 


PHOTOLABELS—with vour name. ad- 
dress and photo—500 for $2.50 plus 45c 
postage. Free illustrated brochure and 
samples. Parker International. 8190-P5 
Southwest 88th Court. Miami, Fla. 33143. 


TYPING Pays! Unbelievable $30.00 thou- 
sand Addressing Envelopes From Lists. 
Typewriter, Longhand. Immediate Earn- 
ings. Instructions. $1.00. Florida Service, 
P.O. Box 1017D, Hialeah, Florida 33011. 

HOME Typing, Earn up to $100 weekly. 
Instructions, employers’ list, $1.00. Satis- 
faction or refund. Summithouse. Box 377- 
PS, Corte Madera, California 94925. 


105 MISCELLANEOUS 

RACING Fans! 70’. winners! 90'; in 
the money. Send $5.00. Western, Postbox 
255, Redway, California 95560. 


WINEMAKING . 


== = _:-—— 


. Grape, Elderberry, 
Dandelion. Frozen Juices, etc. Brewmas- 
ters’ Secrets Revealed! Powerful Methods! 
Instructions, Recipes, and Supplies Cata- 
log, $1.00. Continental. Box 11071-EL, In- 


WINEMAEERS: Free illustrated catalog 
of yeasts, equipment. Semplex, Box 7208, 
Minn:apolis, Minn. 55412. 


1001 FREE Things—just writin 
ent places. List 50c. Complete writ 
$1.00. Sunshine House, Dept. P565, 
ing, New York 11352. 


WINEMAKERS—Free Catalog and Rec- 
ipes. Kraus, Box 451-N. Nevada, Mo. 64772. 

MAGNETS, All Types, Specials—20 disc 
magnets, or 2 stick magnets, or 10 small 
bar magnets, or 8 assorted magnets, $1.00. 
Maryland Magnet Company. 5412-E Gist, 
Baltimore. Maryland 21215. 


differ- 
kit 
Flush- 


RECEIVE Magazines. Samples, Cata- 
logues. Offers From Everywhere. Get List- 
ed 30c. Rorick Mailer, Pleasant Plain, 
Ohio 45162. 


PROFESSIONAL Bar-B-Q rec 00. De- 
light friends and guests. Send $1.00. Ozark 
Chef. Box 45755. Tulsa. Okla. 74145 


DIEL'S 4-Man Chess—Party fun using 
standard set. Instructions $2.00. Box 1205, 
Maitland, Florida 32751. 


“UNIQUE Check-A-Child kit. Exciting, 
fun, checking children's growth. Send 25c 
to: Check-A-Child. 3025 Alton Rd., Ft. 
Worth. Tex. 76109.” 


106 PERSONAL 


SECRET Law Wipes Qut All Debts. 
Used by thousands. Immediate relief. Free 
details. Counselor-18, Harlingen, Texas. 


OVERSEAS Jobs—Europe, South Amer- 
ica, Australia, Far East, etc. 
ings all trades, Construction, Office, 
neering, Sales, etc. $400 to $2,500 month. 
Expenses paid. Free Information. Write: 
Overseas Jobs, International Airport, Box 
536-P, Miami, Florida 33148. 


RUPTURED. Relief and Comfort. No 
Understraps, Elastic or Steel. Write Hand 
Lock Products, Preston 2, Ontario, Canada. 


RAISE Money, consolidate bills, Free 
amazing details. Write: Interstate, 28 E. 
Jackson, Suite 1204-PS, Chicago 60604. 


ce I a 


LAW enforcement agents and legal in- 
vestigators only. Free literature latest elec- 
tronic aids. Request must be on your offi- 
cial letterhead. R. Clifton. 11500-F NW 
th Ave.. Miami, Florida 33168. 

‘BUG' Detectors, Surveillance TV, Con- 
ference Recorders, Telephone Accessories, 
Intrusion Alarms. Free Details. Security 
Electronics-PS. 13 East 43rd Street, New 
York City 10017. 

A Coming Whirlwind er this 
earth! Free Information! Write: rvest 
PS, Jefferson City, Missouri 65101. 

LEG Sore Sufferers—Send for Free Book 
on proven Viscose for relief of pain and 
aches of leg ulcers. swelling. itch, rash, 
due to deep vein congestion. Works as 
you walk. Viscose Co., 100-P5 West Chi- 
cago Avenue, Chicago. Illinois 60610. 


FREE $2,343.55 IN TRUE SAVINGS! 
Deluxe Accommodation, Dining. Night 
Clubs. Fun Packages. U.S.A.,CANADA., 
Send $5.00 per couple membership fee. 
TIBB., 118, 845 Hornby street, Vancouver 
1, British Columbia, Canada BOX 3044. 


FLORIDA Vacation—Yours Free! De- 
tails $1.00. Bruce, Box 277, Stony Point, 
N.C. 28678. 


—— a E n 


BIRTH Certificates, Marriage Certifi- 
cates, Diplomas! 2 blank forms $1.00. 
Sample 10c. Standard Forms, Box 482-5, 
Washington, D.C. 20044. 


HUMANITY pleads for return to reality. 
Communicate with others who care. Send 


for details. Truth Seekers, 18, New Tripo- 
li, Pa. 18066. 
106A HAIR CARE 


NEW effective three phase system of 
hair care teaches how to save your hair 
and avoid baldness. Order book “Why Be 
Bald." $1.00. Hair Care, Box 7023, Henry 
Clay Station, Lexington, Kentucky 40502. 
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AS MUCH 


SAVE ts” 

80% en 
WITH 
* QUALITY 42> 
POWER TOOLS 


EE HE E E E EN EM E BM NM NM ee 
AMERICAN MACHINE & TOOL CO., Dept. PSDA, Royersford, Pa. 19468 
Please send me the units checked. Payment m: full enclosed $....... 
or $3 deposit each item enclosed, balance C.0.D. [7] | MUST BE FULLY 
SATISFIED OR WILL RETURN UNIT WITHIN 10 DAYS FOR FULL REFUND. 
No questions asked. O Jointer-Planer at $19.95 
[] 8" Power Saw at $14.95 O Lathe at $9.85 

[] Standard Rip Fence #354 at $3.50 — ['] Set of 3 High Speed 

O Long Rip Fence 3£354C at $4.50 Turning Chisels at $4.95 
O Belt Sander at $14.95 O Drill Press at $29.95 
O Mitre gage for Sander at $1.95 [] Disc Sander at $7.95t 


[] $18.80 (purchased with other item) 
GE Motor A $24.85 (if purchased separately) 
NAME 


°° w s me oh * 


FANTASTIC 
VAIUES 
WiTH THiS 


COUPON 


DIRECT FACTORY OFFER AND REVOLUTIONARY 
PATENTS decrease costs, increase efficiency. Full 
scale power tools of heavy duty 100% cast iron 
and steel. Streamlined design reduces weight, 
cuts material and production costs. Special pat- 
ents provide added efficiency, accuracy, savings. 
Parts made, assembled, tested, packed right in our 
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8" TILT 
ARBOR 


own factories shipped direct ...save store profits. 

| ENDORSED BY AMERICA'S 
TOP MAGAZINES . . . Here 
is what the editors say: 


UNCONDITIONAL 


10-DAY ‘Sack’ 


refunded 
in full. 


Mechanics; “Amazingly 
versatile." Workbench; 


f.o.b. factory. we. 25 


Ibs. Include ! 
assembled et hon 


“A good bit of sound ; round cast iron tab! 
| —imagiriative.—en i ;si 555 blade. RIP FENCE, if id Ga 
| £ eas ' desired 
ANT neering." Popular er Work alignment, $3 5o add'l iid 
ber rey fully — Science; “(saw) boasts SAW BLADE TILTS TABL 
ACHR many features of big- "Locks securely at any sry TAYS LEVEL 
Money promptly ger brothers.” Popular raises, lowers 07.214" 7 angle up to 50° 


"Highly substantial con- E h 
struction, sturdy enough for production line use.” , B= removes to take d power. Takes std. P bla 
industrial Woodworking. And Workbench awarded age assembly, Ground spindle. E heads, Cutters, etc. (not incl) ac “aw insert 
these tools their coveted "Work Tested" Seal. td s available at factory rices RIP Osed steel base, “Compo” b Accurate mitre 
OVER A MILLION USERS confirm their precision, 2. Size (for bench saw) ` 50: I: FENCE, if desired for easier York 25. Acces- 


versatility and rugged performance. 


work or gnment: 
>K 10-YEAR FULL SERVICE GUARANTEE . . . Any 90. 


base, as il|'d.) $4 


: | Work o loor m ‘y and inexpensively into fic», S received (inset pho 
ator parts oi, ay ANGO poner fect IA Seot, toer Mee cn t ti or mde stot) 
: ) whic | work Surface, 33” haishi s Use your AMCO sa Por eek ll need are a she 
reason within ten years after the purchase date : 99" height, tool storage compar, o. Cutting. Plans et of 


compartment. 


will be repaired or replaced by the factory without 
TO-YEAR FULL SERVICE GUARANTEE* 


cost to the purchaser. Your only cost: for postage. 


FULL 22" 
LONG, 41” 


$995 /— 1 


f.o.b. factory. Wt.: 19 Ibs. dcus Y 
Complete as shown. “i 


k 


o.b. factory 
wt. 14 Ibs. 


reii nii - 
7mm 


| ^ 10096 precision ground 
~~ cast iron and steel. . 


Professional power planing 


y. P: F " 
Optional faceplate for turning bowls, n $ 85 f. 
trays, lamp bases, rosettes, etc. $2. k 
| Set of 3 high speed turning ond 


ITS .. etts 
, With same | T DOES THE WORK OF $60 UN ore accurate joints, rabbetts, 

WORK OF $40 UNITS . . : en tubular steel bed. Bal | . Make faster, m 7 Adjust: 

ea psc plastic. Sturdy cast Audet lever action tail at a hand tool price doors, drawers, square tapered legs- tolds 


, for windows, i -pending design 
bevels lor on ground cast iron tables. Patent-p h 947. 


at any depth. Rabbett dept 
eee T ond hi-speed steel 


thrust cup Center, SPU Ea. any motor. 
5 speed pulley. Fits any A 
Stor YEAR FULL SERVICE GUARANTEE 


Fence 
knives. Dual 


knife to table cleara in 
se reign Aig amd cutter Dee 


PRECISION ! HU. Mitre Ene aid’. /—— q0YEAR FULL SERVICE GUAR | 
4" X 36" BELT U- x | " | | 
SANDER, iS "i" E CT iron and steel 
te D i ttachment incl. dise oo gi 5 add'l f.0.b. factory $ 95 
$1 A9 5 toise et ground cast table (tilts 0-45°): $7.99 atë Wt, 30 Ibs. | 
Kel, | h" cap. , 
WORK oF $50 SANDERS oW ge e id talenta Mey jacob's chuck incl. ent... a M. 
OES. apod " x 36" sanding DER, 90 $... and, ^ 
i Heavy cast sander incl. v Changes from horizontal to e M austria quality precision unit with imer. Dort dl 


ad raises, ut 
all standard features, many extras. Pede on-orof table drilling, 


" .set to any 1 Be 
eh TM drilling. 10-YEAR FULL SERVICE GUARAN | 


[ purpose drive spindle. ' 
drive, Mending in secs. Uses ¥3 hp or larger motor 


10-YEAR FULL SERVICE GUARANTEE" 


DEVELOPING d 990 
FULL 1 HP... 


F.0.8. 


FOR ANY OF ABOVE MACHINES. WT. 17 LBS. 
FACTORY 


PURCHASED SEPARATELY, $24.85 


BRAND NEW &@ MOTOR 
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POPULAR SCIENCE 


When 0,000 monster Droke bte 
4 world = records, S po 
you can bet they didn't scrimp on spark plu gs. < 


They used Autolite plugs. 


Like you buy. 


About SI each. 


You're looking 


at one of the 

world’s fastest 

FP single-engine cars. 
Bob Herda’s #999. 
Last November, it 
roared down the Bonne- 
ville Salt Flats at a top speed 


of 357.391 miles an hour, set- 
®© ting four new International Class 
^ B records. 


That feat was the result of 


4 ten years of painstaking work. 
Z^ Almost every part was designed, 
4 engineered, machined and modi- 
"4 fied exclusively for this car. 


But not the spark plugs. They 
were picked right off the shelf. 
They're Autolite plugs. The 


4*7 samekind you buy. About $1 each. 


How come $1 spark plugs in a 


1*4 $50,000 speed machine? Because 
©: there are no better plugs. Not at 
w^ any price. 

UP TE RE TII s tee EE 


 AutGlite ica pli gs hase | a 
stronger, tougher insulator. To re- 
sist corrosion from dirt, gas and 
carbon deposits. Plus a special 
alloy electrode for longer spark 
plug life. To top it off, molten glass 
is used to form a true hermetic seal. 
One that guarantees zero leakage. 

So put this kind of spark plug 
in your kind of car. Whatever kind 
of car you drive. 

Autolite...the only name you 
need to know for spark plugs, bat- 
teries, filters, shock absorbers and 
complete ignition systems. 
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